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METIIO-APEX is -the result of a long tern reseRrcli and y 
developneut effort 5% a nunbor of dedicated individuals,.^ iVe 
> inspiration, and mxsit of the technical basis evolved, from a;,^ 
similar exiercise (I-Ji.T.PvOO originally developed bx^_ tfije Environ 
mental Sinulati'on Laboratory, University of nicliigan/',, In 1966^ 
a grant from the Uivisiou .of Air Pollution Control, V.S. Public 
Health Sefvice was awarded to the COiIEX P^esearch Project, IJniypr- 
sity of Southern California, to develop a dynamic teaching^> ' > 
instrument, IinTUO-APEX* V/orking in close cooperation, the COJIEX 
Research I^roject and the Environmental Simulation Laboratory 
successfully developed the initial version of the I1ETR0-APE3&^"'^^ 
exercise in 1971. This computer-based gaming simulation was 
designed to provide* a laboratory urban community in Which air 
pollution management ^trainees could apply and test the? kn'ow Ledge 
rtnd skills gained through conventional educational me'fchbcls, ^ 

fiJiTUO-APEX has proven to be highly adaptable/lo training^ 
programs dealing with the many aspects of air pollution control 
Including law, management, air quality monitoring,, L'titd use ^ 
planning, budget preparation, .citizen participatioii^ prpgy.a^hs, .^o 
state and federal grant procedures, and. politicalodecision- 
making processes. As a result, liETUO-APEX is in^ groat 'Idemand as 
a valuable supplement to university training prograi^S, a'nd j^n 
nariy cases is being used as a central curriculum^' focus. Over, 60 
universities have been trained in the use of imTR(3^APEX. It 
has also been translated into tPrench and Spanish and j^s being 
used in seven countries oii^ide of the United Stai^e^s^r '^ 

0 

Based on the success of the initial HETRO-APEXo program i ^>, 
COIIEX was awarded a grant from the Control Program^ Uevelq,pmeri;t 
i)ivision of the Environmental Protection Agency/<to lubstantialiy 
tevisc and broaden the simulation e'kercise !to encomii'a$s ih^.wide 
spectrum of environmental management issues. This durreft€ ^ 
version, of which tJii^s manual is a part,, was conpleifed'^tf <^unc"' . 
1974 and greatly increases the utility and teachihff ppte)i^aX o^ 
the exercise. In this version, the interrelatibnship|^o among 
air, water and solid waste are demonstrated, the'^ stratfegios: and 
options available to" players have been' broadened ^.*>neW rojps have 
been added, the exercise materials have been updated^ to reflect 
the latest technology and nomenclature^, and majiy of the ope1?a- 
tional probl^ems associated with the earlier version have Be^n 
rectified. / -/ ^' - 



II3:TR0-APi;X is one o£, if not the most conplex gaming- 
Sinmlations 'iof an urban area in use today. Although it was 
designed to supplenont standard teaching nothods, APEX is far 
more than an educatiana^l tool. It io a conmunication channel - 
of a h6w leyel-rcapablde o"f providing botli the language and the 
cforun for inforraation transfer between persons and groups witli 
'different edueatianHl and cultural backgrounds as well as differ- 
ent perspectives "of tlie- urban situation. 

-^lET RO-APEX"^ is con^^ of two essential components: (1) a ^ 
Qonputerlzed 'system made up of a series of well-integrated 
simulation mode-Is"' linked to a (2) ^^gimbd" environment encom-j' 
passing a series of interjietive roles. The computerized system 
predicts the chang.es t^iat .occur in several sectors of the^fban • 
system in response the decisions made by participants in, the 
'^2'cimed" environniont., decisions made by persons outside the 
•*gamed^/ environment (other actors w^hose behavior is simulated 
^in th'e compater^) , and'^xterna^^ pressures on the metropolitan 
area (^iso simulated in, the coriputar) . 

- ' / r^' 
• The County o^ APEX is run^year by" year by principi^e" decis- 
ion^ makers performing both the mundane and extraordinary func- 
'fions of their office in ^the "gamed" environment. Each cycle or 
/year is condensed in^ time to a^^l^h^^ee to eight hour session 
d-uring which t)ve decision ma]cerS formulate their yearly policy. 
Jhe decisions that, emerge out j5f the' ''competitiv,e--cobperative" 
enviroiimeaTf ,^o£ the gaming- sii^jia^t ion ^^re used as" priming inputs 
t6 fhe cpmputer simulation? The cha^hge'^in t'he' status of the 
urb?in ;area ^.is , (falculated by the computer and returned to the 
decision makefs as the ^primary iAput ^ to,^ th^ r^ext 'cycle of action. 
Inc'iFuded, I'm the chai^e.v picture g^ner^ited J^y the computer are. 
selected social economic and physical iifdicd'tors which show the 
magnitixdes o.f change in key areas /'and'' a^rtewspaper which, serves 
as the focar point \of Kcal public opinion.. " 

"The key ,4e,cision mak§!rs a,d"ting in*" the' gamed environment 
include an Iirivirp>itaental .f^^^^ /Agoacy with departments of Air 

Pollution,/>/ater 'Pollution and Solid V/astes; Politicians, Plan- 
ners arid Admijnistrative Of ficers "'from a Central City and a 
Joun^y; Laiii^ 13evc!aoj)feT3 an,vl' Induatrial^s;J:s from^' the private 
^sector; .^ifict'^repres^.ft'ta^^^^ flWvs ,>j;jedia and Pressure 

Groups^ The PoMticiads ar^/responsible for the administration 
of their respective |p'ri,sd.ie'tj.Qn5' and f oii the formulation arifl 
inpleme^xtfttion of •^^'vaf iouSu l^rogra^^^^ the 'social status 

g£ their cons.tiit^Uents.. Planner^ s'ery.e^^as^ aides to .the \ 

Politicians'^.^^i|^''d represent ^the r^^ior l^iDng^'\^?ange coordinating 
f<)ree-ijv\ tive community. , fli^ ^J^nvirori'mental' Control Officers 
,,are charged wit|;i7^ t}ie task^/bf monfl^bring ;and > alleviating the 
"poll^ution problems, 'pio 'privat.e Jbusiaess^-^ ^sectors operate to 
.|o>sier thjeir own interests and.- freci^ueriltly those .of the community. 
Pressare Group s^^^a^cl'^H^w^s r)ledia adVooate various positions on 
community is'stf'es. ^Genera^lly., ffe^di, decis finds it to 

his advantage tP cooi/dlnato and/or ^eojiipet^ with' qther players 
in his efforts tq prompt e.Ji.is strategies.^ The HETRQ-APEX 
jJeneral Interaction- Diagram- included he/re indicates possible 
linkages among thfe/rpTes. / 'Vj 



In oenera.l, people have great dif f iculty- understandinc the ^ 
dynamics of a complex systen thfbugh traditional neans. Ganing- 
sinulation offers participants the opportunity to study, work, 
with, and discuss the structure of such a system and to experi- 
nont with intervention strategies designed to change that struc- 
ture. V.'hen used as a teaching device, the strength of .a gaming- 
simulation such as ni-TRO-APEX lies in the opportunity afforded 
participants for involvement in 'the system. V/lien compared with 
the passive '.observation of the system offered hy. traditional 
methods, thi? approach has had great success. . ■ , ^ 
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Chapter I 
A BPJEF JuSCRlPTIOM "oi^ APEX CQLiiTY 



History 

'I ' . • 

The first settlers of APEX Countx v/.ere fg.,rn' "families emigrating from 
"Hew Engiau4 and :iew York State beginning about lOSO. During the 
middle- of the nineteenth century, German iunigrants continued the 
settlement patterns of established dispersed fai-fily farms.- Income 
to pay for the necessary imports of products from the East was 
derived primarily from the production of farm Crops and, more im- 
portantly, timber.. Small market' tov/ns, often cont^iining" milling 
facilities, developed between 1820 and 1860. At^ the same time, 
\ the County was o^aniz.ed as a unit o.f government by the State, and 
^ the basic network ,of roads was completed. 

The major impetus for the later development of the Central 
City as a" regional center was its selection as the state capitol in 
1847. The njiPtion's first) land-grant university was established bast 
of the Central City in 1855, further enhancing its grov/1-h. Central , 
city was incorporated in 1859 and the Suburb, in which the university 
ixvas located, was incorporated- in 1910.^ The University's control of 
a large block of land was to exercise profound influence on the 
futiiije physical pattern of-^development. Much of the logical develop- 
ment' corridor outward from the City was preempted by this facility. 

Steam railroads were first built into APEX County beginning in 
the 1860 's". Those small market-milling communities with stops and ; 
depots on the rail lines began to -Assume ix greater importance tnan 
the small communities away from the liries. The impact of the 
railroads on the small communities can be seen from the following 
description of Central City: ^ 



. By the year 1863,. the City...v/as a bustling, urban 
center. Early accounts tell us that,, at that time, 
the City included eleven churclies, five hotels, two 
flouring mills, three tanneries, tvyo breweries, thxee 
saw mills, ^ tv/o sash and blind factories, three iron 
foundries, two printing officers, several brick yards, 
and a large number of mechanic sliops.'> 

Although growing, it should be noted that manufacturing was still 
minimal. ^Exports were dominated by agricultural and timber product^, 
and most other production was for local -consumption only. 



*Tri-County Regional Commission, ''History of the Tri-County Region,' 
Information Report .7, updated, pp. 24-25. f 



Beginning in perhaps 1880, 'factories producing goods to be 
exported' out of the region were built in the "area, foste'red by the 
completion of railroad ties with the rest of the country. These 
factories, laainly built near railroad depots, stimulated the migration 
of factory-worker families into the region. Most of these families 
settled near /the factories wherfe they were employed, adding further 
to thje growth of the towns near the railroad. ; Just before the turn 
of the century the introduction of the automobile industry into 
Central City gave the final impetus needed^ to make Central City 
intty the dojninant community in the County. Beginning about the 
same time, electric interurban railv/ays were extended from Central 
City to the north, east and west, allowing many workers from the 
new industries in the City to move further away from their place of 
employment.. ' ' . 

By the 1920 's, automobiles had become readily available and 
their- use was encouraged by the paving of most of the roads in the 
County. Those who* had foi^iierly lived fairly close to the interurban 
system b^gan to be dispersed throughout larger areas* and to settle 
in lower density neighborhoods. Until ,about 1930, most new develop- 
ment v/as founji in the filling-in of the Central City and Suburb. 
Although the growth of industrial and^ bureaucratic functions proceeded 
in the Central^ City and the area adjacent to it, the more outlying 
townships remairied^and to some extent still remain, predominantly 
agricultural. The growing urbanization which has occurred more 
recently in these fringe areas has been primarily stimulated. by the 
construction of the interstate expressway system beginning in the 
1950's. 

f 

The interstate highway freeway system in APEX County is shown 
on the map at the end of this' chapter. One major expressway cones 
from the southeast, sweeps around the southern and western fringes 
of the City and leaves the .County from /its northwestern corner. A 
secopd expressway comes up Jrom the south, intersects the first and 
continues northward into the'^uburb. It is anticipated that in 
the future this expressway wil4 be continued northwards, then swing 
west to finish an e:<^ressway loop around the City (dashed line). ^ 

In addition to, the airport, major transportation into and 
out of APEX County is provided by rail (primarily freight) and 
expressway. The attache^d map outlines the routes of the three rail 
iines^ which generally fqlUow the river valleys and intersect in 
Analysis Area 8. 

A local APEX bus line serve's the Central City, with s(3me . 
service extended into the Suburb anji' nearby areas of the County. 

{lost travel in APEX Is currently J^y private^ automobile. There 
are approximately 2.1 people per registered automobire^onAPEX. 
This amounts to approximately one billion automobile mile^^^r^ 
year* The automobile is the cause of , substantial congestion, ^ ^ 
property damage, death and air poilUtion in APEX. Further infor- 
mation about the contribution of the automobile to pollution c^n 
be obtained from the Air Pol-lut-ion-Gontrol Officer. — ^ 
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The auronobile represents an immense financial burden to owners, 
political jurisdictions, CBj^lpyers and connercial establislincnts . 
Taxes to expand and Maintain the road network are constantly expan- 
ding. ^ Vast areas of land are required for parking. At the sane tiwe, 
bus ridersliip is decreasing. ^ 

Political Jurisdictions 

In th>e nETRO-APEX gane, tiic County, is coiaposed^f four autonomous 
jurisdictions: The Central City, Suburb, TownshjLp 1 and TownsUip 2. 
The County lias been further divided into 29 "Analysis Areas", each 
resembling a census tract. The Central City conprises Analysis Areas 
1 through 13; the Suburl), i\A*s 17 througli 19; Townsliip 1, to the west, 
contains AA's 25 tlirough 28 and Township 2, to the east, contains 
M*s 14-16, 20-22 and 29. (See map). In addition to analysis areas, 
-the Central City is politically divided into Uards : 

Ward i -- M's 1-4 
l/ard 2 -- AA's 5-8 
V/ard 5 -- Ai\*s 9-13 

Each Uard is tJie electoral district for one pf the, three City Council 
seat5 represented in the game. The County government (Board of 
Supervisors) is comprised of mcnbers elected from the Suburb, from 
the Townships, from the County-at-large and the Central City-at-large. 

The City Council and County Board of Supervisors are the only 
two local governmental units actively represented in the game. Other 
local governments, including tlie school boards, are simulated. In 
some cases. City and County governments have parallel functions; 
e.g. they both provide .police services, planning and capital improve- 
ments. The County ]iowever, has area-wide responsibility for tliree 
major services not provided by tlic City govcrnnont: public health, 
welfare and pollution control. In these three areas. County actions, 
directly affect Central^ City residents as well as residents in the 
outlying areas. Both the municipal and County governments derive 
their primary financial support Iron the same tax base--real property. 
County property taxes arc paid by land-owners, in addition to property 
taxes 'Collected by tlie municipal government and the scliool board in 
each political jurisdiction. 

Data prendded to players in the game are nearly always given by 
sanalysis afea--*tnis is also the smallest unit of scale in referring 
rq^locations ; that is, a project or house or industry is located in 
''An^^L):sis--Axea->X" rather than on a particular street or a particular 
intersection. Cliaracteristics of each individual analysis area, 
including the soaio-economic comj^osition of the residents and the ^ 
prpportions of lapd area devoted to particular land uses, may be 
found in the Pianiiers dal;a. 
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A fev analysis areas are almost completely cliacterized by one 
or two major features which are often referred to throughout play. 
These major features are given in the following list, with their 
analysis areas indicated: 

Central Business District CCBD') nearly all of Analysis' 
Area 8 

State Capitol Analysis Area 8 



Ghetto Analysis Area 4 and Analysis Area 8 ' 
University Analysis Area 19 (all) 

" Best" residential areas Analysis Areas 9 (all) and 
17 (most) ^~ 

These features are* not only unique in the County, but they also 
dominate the analysis areas in which they are 'located; in the game 
they are likely to be referred to as locations in themselves, \^ith 
no further locational explanation given. - 

A list of other important man-made features of the County, and \ 
their locations, is given later in this chapter. j 



Geography and Climate 

APEX County is located nearly at the center of an industrialized 
northern State, some 85 miles northwest of onb.,j>f the largest metro- 
politan areas in the United States. The once heavily forested land, 
extending roughly 320 square miles, is quite flat and for the most 
part adequately drained for agriculture. 

The Great River, a major v;atercourse in the State, enters the 
County from the south in Analysis Area 23, meanders north and west, 
then back to the east and north as it passes through Analysis Area 
8. There it is joined by the Red Oak River, whi.ch comes in 'from the 
east. The enlarged Great River exits^ from the Cbunty in Analysis 
Area 26, from which it continues west for some 85 miles before 
emptying in to the. Gre^at Lakes. Major drainage o£-the County is 
through the Great River i:ystem. 

Just before it empties into the Great River, the Red Oak River 
is joined by Sycamore Creek, which wanders up from the southeast. 
Much of the area in Analysis >Areas 11 arid 13, near this creek, is 
low and somewhat marshy, not ideal for heavy development. The 
other major marshy area in the County is in Analysis Area 14, to 
the northeast in Township 2. There are also several small lakes in 
this analysis area and quite a large State Park. The largest lake 
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in the County is located in Analysis Area 16. This was a primary 
recreation area in the early part of this century but is less ideal 
now, due to heavy pollution loads and deteriorating shoreline develop- 
ment. There are snail creeks which wander through many analysis areas 
in the County. The 'only other river of any significant size, however, 
is Looking Glass River, which runs east and west through the northern 
portion of the County, .primarily in Analysis Areas 28 and 29. 

The climate of APEX County is temperate, with summer tempera- • 
tures averaging about 70 degrees and winter 'temperatures which 
average about 25 degrees. There is an annual rainfall of roughly 
41 inches, with heavy snows to be expected primarily in the { 
months of January and February. Prevailing winds are westerly, * 
swinging to the southwest in summer and northwest in winter. 

Major Public Facilities ' -J • 

As might be expected, the Central City and Suburb are significan 
ly better endowed with public capital improvements than are the 
Townships. The following list includes the most important public 
structures in the County, and indicates under whose jurisdiction 
they are operatSd and where they are located: 

Airport (County) -- AA 29, just outside the City limits. The 

Airport har^three runways and a terminal 

.of 27,000 square feet. Two 'commercial 
airlines serve the County through this 
airport; cargo and general aviation are 
also served. 

Boys Tr a-i aing School (State ) AA 7. 

City H all -- AA 6. This is an old structure, built 80 

7 years ago aiid considered, a scandal. A 

■ more central location hajs been chosen for 
the new City Hall under , construction in 

AA 8. ' - 'jM 

Community Centers (City) - AA's 2, 4, 7, Y, These are 

mostly, old houses purchased by the City to 

house neighisorhood meetings and the 
operation of special ^programs. 

Community Centers (Township Halls ) -- AA's 14 (2), 24, 27, 29. 

Community Col lege (County ) -- AA 8. The facility is currently 

^ — ^ — housed in an old library and elementary 

school. 



mc ' 16 



) 



i 

County Building AA 8, This includes all County offices 

and the meeting rooms for the* County Board 
of Supervisors/ 

County Court House AA 8, adjacent to County offices. 

Fire Stations (City) AA\s 2, 3, 4, 5, 6, 8 (2), 11, 12. 

Fire Stations (Townships ) AA's 20, 23, 25, These are modest 

stations housing limited equipment. Volun- 
teers provide firefighting manpower, 

AA 7, This waJ built in 1912 and was ex- 
panded in 1922, 1942, and I960, It contain, 
362 beds, including a 35-bed tuberculpsis' 
wing, and caters primarily to the indigent. 
There are three private hospitals in the 
County with an additional 650 beds. 



Hospital (County] 



Library (City ) 



AA 8. This is an old downtown 'building. 

There are branch libraries in AA's 1, 5, 11, 
^ 12 (2), 13. 



Library (Subjurb ) AA 18. 

Sewage Treatment Plant (City ) AA 2. This plant provides 

both primary and secondary treatment and 
has a capacity of 34 million gallons per 
day. It currently averages 22 million 
gallons daily, 

Sewage Treatment Plant (Suburb ) AA 19., This plant provides 

primary ^ewage treatment, with a capacity 

* of 12 million gallons per day; it currently 
handels an average of 6,75 million gallons 
daily, ^ iJx 

Sheriff Station (County ) AA 8, This is attached to the 

^ County Building, 

< 7 

VJater Treatment Plant (City ) AA 8, Water for the City is 

derived from the Great River as it exits 
from Analysis Area 8. Capacity is 42- 
million ^gallons per day.^ with thje average, 
daily floy currently being 22 million' 
gallons,' Treatment includes filtration, 

* purification, flouridation and lime softenr 
ing, ^ 

V/ater Treatment Plant (Suburb ) AA 19, The Suburb^^s water is 

drawn from the Red Oak River as it enters 
AA 19, Capacity is 6 mjllion gallons daily 
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/ Zoo (City ) " AA 7, 



wi-a'i current average flow being 2,5 million 
ga^Oiis per day. Treatment includes 
chlorination, fluoridation and ziolite 
softening, 

■ ./ ■ 



Jndustry and the Economy 

Major employment in APEX County is provided by" the State Capitol 
Complex', the University and a automobile Assembly pTant, located 
in Analysis Area 4. V/hile State Government is a stable, slow-growing 
■industry, the University;, typical of "research and development" 
operations elsewhere, is growing at .a very' rapid rate.. The automo- 
bile-plant exhibits characteristics similar to any large manufacturing 
opeVation, fluctuating considerably* in response to the national 
busitiess cycle. 

^ -In addition, to^ these "big three" employers, there is a host of 
industries supplying parts to the automobile industry, as well as 
independent industries exporting goods which have no relationship 
toautos. (A map and listing of the major industries in the County 
are found on the following -two pages.) These'include the seven 
gamed industrj.es: , . ' 

Industry 1 --Shear Power Company 

Industry 2 -- People's Pulp Plant 

^ Industry 3 Rusty' s Iron Foundry 

(Industry 4 Gestalt Malt Brewery 

"^ Industry 4 Caesar's Rendering Plant 

) Indus'try 6 Dusty Rhodes Cement ' ♦ 

' Industry 7 Schick Cannery. 
<r- • < 

Members' of the population of APEX County constitute a work 
force of about 101,000 people, nearly half of them employed by the 
major "exporting" industries previously mentioned. About 91 of 
total County employment is found in lighter industry and 41% m 
-ceinmercial and service activities for the resident population. 
The greatest concentration of manufacturing employment is, as 
expected, found in the Central City. The highe'st proportion of white, 
collar workers is in the Suburb, due- to the predominance of the 
University as an employer there. In tlie futute, it is probable 
that more and more new industrial growth and employment will occur 
in out Lying areas, particularly among firms requiring significant ^ 
amounti pf land for their plants. ^ ^ 

' 1 . 

I' Population * 

Within the physical and political , environment described in the 



■18 



1-8 ' • • ' 

preceding pages resides a population of some 227,000 persons, a tiny 
fra,ctibn of whom are represented in METRO-APEX as players/ The re'- 
maihder of the population is simulated by the computer in the game* 
About*^63% of the population resides in the Central City, 10% in the 
Suburb and -the remainder in the wo Townships. / 

Only about 9.2%, of the County*s population is black; however, 
virtually all of this population is found in the Central City, of 
which 14.4% 6f the total population is black, primarily in Ward 1, 
where the number of non-Khite households approaches 38%. The only 
other significant ethnic minority is found in a Ilexican-American 
community in the east-central portion of the city> 

For purposes of the'-game., the population of APEX County has 
been divided into five "household types", each representing different 
occupations and- educational' achievements,^^ life-styles*,^ voting habits i 
and 'consumption behavior.* These will be described brie^fly here; 
more detailed information about each may be found in the Glossary. 

Household type* 1 is a combinaiCTon o'f upper and upper-middle 
class families whose head of househo\Ld are likely to be employed in 
the professions and business managemeh^t. Household 'type 2 is typical 
middle class ,^ occupations usually clerical and lower-level public 
service areas. Household type 3 includes very low white-collar 
workers and skilled craftsmen and shop foremen, the latter two pre- 
dominately. V/hile members of household types 1 and 2 have attended 
college, some with advanced degreeis, household type, 3 memb'ers ar^e^ 
typically, Jiigh sphool graduates. Iii outlying areas, farmers are 
included in this latter type. -In household type 4 are found semi- 
skilled workers sfnd non-domestic service workers.^- Usually household 
heads have not completed high school, and while many household^ type 
4^s are homeowners, the value of their housing is quite low. Hcmse- 
hold type 5 includes laborers, domestic worker<s aftd the unemployed, 
with a large^ number of the elderly. A majority of these households 
slive in rental units of low value. 

Initially, about 17 •5% of the County population is found in 
household type 1, 16% in household type 2 and 27% in type 3; about 
32% is of household type 4 and 7\.5% fall into household type 5. 
The household composition of a particular analysis area, and of an 
entire jurisdiction, will affect \significantly the demand for both 
public and private goods and services.- It will also affect voting 
behavior on financial issues and in elections. 
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List o£ Major Industries * 



!• Shear, Power Company (A.A, 8) 

2. People's Pult 'Plant (A.A. 2) 

3. Rusty !s Iron Foundry (A.A, 5) 

4. Gestalt Walt Brewery (A.A. 27) 
So Caesar's Rendering Plant (A.A. 12) 

6. Dusty Rhodes Cement Company (A.A. 23) 

7. Schick 'tannery (A.A. 3) 

8. Municipal Incinerator (A.A. 10) 

9. Humpty Dump. (A.A. 15) 

10. Flies Dump (A.A. 26) 

11. Auto Assembly Abel (A.A. 4) 

12. Auto Assembly Baker (A.A. 4) 

13. Auto Assembly Charlie (A.A. 6}t 
14 o Wolverine Forging Plant (A.A. ^7) 

15. Finch's Forging Plant (A.A. 6) 

16. Smithy's Forging Plant (A.A. 2), 

17. Ahead Foijging Plant (A.A\ 6) 

18. - V/ordy Printing Company (A.A.6)'i ' 
■ 19. Bogus Panting Company (A.A. 6) 

20. Boylan's Fertilizer .(A.A. 2) 

21. Peter's V/ater Heaters (A.A. 7) 
22.. Tar Heel Asphalt Paving (A.A. 8) ^ 

23. Concrete Batcfiing (A.A. 12) 

24. Spartan Galvanizing Company (A*A. 8) 

25. "llonkey Brass Melting Company (A.A. 5) 

26. Trojan Varnish Manufacturing (A.A. 10) 

27. Hannah Feed and , Grain (A.A. 1) 

28. LaRue Soap and^ Detergent (A.A. 1) 

29. Acme Dry. Cleaning (A.A. 4) 
, 30 Trojan Dry Cleaning^ (A.A. 7) 

31>. Los ten Foundry Iron (A.A. S) 

32. Du§ty's Cement Products (A.A. 3) 

\ 33. Rembrants Rendering (A. A., 27) 

\ 34. V/iffenpoof Fertilizer (A.A. 1) ^ 

3S\ Saint Andre Asphalt-J^aving (A.A. 15) 

36; Oriental Concrete Bwtching (A.A. 20) 

37. Daily Journal Printing (A.A. 7> 

2^8. Tiger Body Assembly (A.A. 3) . " 

) X\ \^^* Academic Feed and Grain' (A.A. 13) 

^40. Spotless Dry Cleaning (A.A. lyX 
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Chapter .2 
GLOSSAHY AND- RE^KRENeE" TERI'-IS 

ABATEMENT- ' \. 

. . \ ■ 

Abatement is the reduction of pollutant emissions froni a source 
or sources . . . , 

AEROBIC 

», ■ . 

A process taking place in "the presence of oxygen; or a state 

of liquid containing free': dissolved oxygea. 

, ' , -■ ^ - - - , 

> . . - - -.^ 

AIR POLLUTION •; • ^^-z 

Air pollution is the presence in the outdoor air of s'ubstances 
which, when present in a sufficient quantity or over a period 
of tine, can cause ah undesirable effect upon man, property, . 
or the fenvironmeiit . j 

AIR POLLUTION REGULATIONS ; 

Air pollution regulations are legal constraints on pollutant 
emissions, production processes , or control systems. State 
regulations and County regulations are enforceable by legal 
sanctions, .while recommendations are not. 

AIR QUALITY (See NATIONAL AI-IBIENT AIR QUALITY STANDARDS ) 

Air quality refers to the pollution concentration characteristics 
of the atmosphere or ambient air in a given area. ' It is 
usually stated in terms of the^ levels of .concentration of 
specific pollutants, in micrograms of pollutant per cubic 
meter of air (Mgm/m3) (See CONCENTRATION). 

Air Quality Goals are expressions of desirable maximum pol- 
' lutant concentrations to be achieved through a pollution: 
conti'ol program. 

Air Quality Criteria - The basic medical and technical" infor- 
mation which terms the rationalization from wliich Air -Quality 
Standards are set. This information is published for each 
major pollUtant^by EPA in -Air Quality Criteria Documents. 

Air Quality Standards are quantitatively-specified maximum 
levels of pollutant concentrations or dosages, as more precise 
statements of air quality goals. 

/ 
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AIR QUALITY CONTROL REGION 

• 

One of the approximately 250 geographic areas covering the 
United States which form the basic units fcJr air pollution 
control activities. These areas were designated by EPA (with * 
the states) and are based on ^considerations of climate, meteor? 
ology, topography, urbanization and other factors affecting air 
quality. ' . ' 

ALERT ST AGES 

— y » 

Alert Stages refer to critical levels of concentration or dosage 
signaling potential disastrous pollution, effects and requiring 
emergency abatement and control measures. \ 

ANAEROBIC 

A process taking place^ in tlie absence o£ oxygen; or a state of 
liquid containing no free dissolved oxygen. 

ANALYSIS AREA (A. A. ) 

Analysis areas are used as the primary areal reference units 
for the data and issues throughout the game. The County is 
. divided into a number of analysis areas, each tof which is the 
approximate size of several census tracts. The analysis areas 
included in the five jurisdictions are as follows: 

. Jurisdiction 1-- Central City: Ward 1 = AA 1 through AA 4 
\ Ward 2 = AA 5 through AA 8 

Ward. 3 = AA 9 through AA 13 

Jurisdiction 2-- Suburb: AA 17 through AA 19 

Jurisdiction 3-- Township; 1: AA 23 through AA 28 

Jurisdiction 4-- Township 2: AA's 14-16, 20-22, 29 

Jurisdiction 5-- County: '"*AA's 1-29 

See APEX Analysis Area Ma p 

ANNU AL WAGE 

This is the annual cost to the Industrialist of one worker and 
is an Average of the various rates of pay applicable to the 
different types of workers in the firm, the applicable average 
wage rate for each fi-rm is reported in the Industrialist's 
printout each cycle under cost factors. This wage rate may be 
subject to negotiations, with the labor representative and this 
new jnegbtiated wage rate will supercede the rate found under 
cos.fl/factor9 on his printout. 

; ' \ ' 24 
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ASSESSED VALUE 

Assessed value is th^ value assigned to real estate property 
for purposes of assessing taxes owed to each of the jurisdictior 
. County and school districts. Governments are required by. law 
to maintain an assessed value of 50% of market value for propert 
• in their jurisdiction, although this requirement is often not 
met. (E.g. if a residential property is valued on the market 
at $20,000, its assessed value is $10,000.) (See STATE 
EQUALIZED VALUE .). 

• BACKGROUND LEVEL " " . 

The amount of pollutants due to natural sources such as marsJi, 
gas, pollen, conifer hydrocarbons and dust. 




BOARD OF DIRECTORS 

. Each Industrialist acts as a Plant lianage'r and is responsible 
to the Board of Directors of his plant for hjLs decisions and 
actions. .The Board has the ultimate decision-making power in 
* plant affairs and may approve, amend or reject the manager's 
fiscal .policy proposal. -The Board "also sets the amount of 
dividends to be paid to the stockholders. 

BONDING ' 

Bonding is the process, of incurring public debt to finance 
some capital improvement project. It is a device used to ex- 
tend the incidence of costs over a long period of. time, rather 
than have "costs met (i,ut of current revenues while the project 
is under construction. Politicians may issue two kinds of bondi 
general obligation bonds and revenue bonds. These differ in • 
three respects: ^[1) the need rf or voter concurrence, (2) how 
' hey are paid off, and (3) t\/e kinds of projects for which .they 
re appropriate. Before Politicians may float general obligatic 
bonds to finance projects, voters must approve this action in 
a referendum. There is -a State-inposed limit on the indebtednej 
that a jurisdiction may incur through general obligation bonds. 
The amount of additional bonded indebtedness that can be sought 
is indicated in the Politician's output as "$ Limit on Next G.O. 
Bond Sought". (See DEBT RETIREMENT for the process of financinj; 
general obligation bonds . ) 

Revenue bonds are not submitted to a referendum and are -appropr- 
iate only for particular projects. (Projects for which they may 
/ be used are noted in the Project List.) They are paid off thro. 

fees ^collected for the service provided by the facility, rather 
than by taxes. 
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CAPIiAL PLANT INDEX CCP.I.) ■ , 

The capital plant index is a ratio of the present dollar value 
of public capital facilities (sewers, water lines, streets, 
parks and miscellaneous public holdings) to population equiva - 
lents .' This number reflects the load imposed on facilities by 
residents, employees and clients, and this is considered art 
indication of the relative level of adequacy of these facilites. 
Present dollar value is calculated each cycle on the basis of 
depreciated value^of existing facilities plus new facilites. 
^(Facilities depreciate at about 5% of original value per year.) 
(See POPULATION EQUIVALENT .) 

CASH CARRYOVER 

This is the cash reserve which an Industrialist or Developer 
carries over to the next cycle after making all his expenditure, 
including those for capital plant. It represents uncommited 
funds, which the player is free to use- in the next cycle. 

CASH TRANSFER 

A cash transfer is used for loans or gifts of cash between 
players whon the reason for the exchange is unspecified. / 
Revenues made, -or expenditures incurred, through an exchange 
of cash between either the Government, Industrialist, oY De-\jr 
eloper," are recorded in the budget section of their printout. 
When applicable, cash- transfers are also used to cover the cost 
of television time arid newspaper articles. 

CLEAN AIr)aCT AIlfeNDMENTS OF 1970 

(See LEGPiis- "REFERENCE MANUAL . ) 

COLLECTION /DISP OSAL STUDY 

Studies of municipal house-rto-house refuse collection using 
combinations of different truck types, crew sizes, container 
locations, trans.fer stations and disposal sites to^ determine 
the capital and operating costs of alternative systems. 

COLLOIDAL PARTICLES 

Very fine particles of material in fluid suspension; particles 
will not settle out and can pass through a semipermeable membra 

COIIBUSTION ^ 

Combustion is the process "of burning. 
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CONCENTRATION 



Concentration is the ratio of pollutants to effluent gases ar 
a/ibient air, measured in micrograms per cubic jpj©*^ (MG/cubic 
meter) as a weight to volnne ratio. Data on'Tnean concentration 
per quarter, concentration on worst day, and number days 
above a specified concentration can be obtained by th<\ APCO, 
tJ^rough the installation and operation of monitoring stations. 

CONTAMINANT 

(See POLLU^-N^ 

cojQtrol EFFICI^JCY 

Control efficiency refers to the ratio of the amount of a 
pollutant removed frojn effluent gases, by a control device to 
the total amount of -pollutant without control. 

CONTROL STRATEGY 

A comprehensive plan designed to control or reduce the level 
of a pollutant or pollutants in the environment. 

CONTROL SYSTEM 

Control system refers to equipment and/or procedures intended 
to reduce the^amount of a pollutant, or pollutants, in effluent 
gases. Eachrgamed industrial firm has a limited set of control 
system options for each production process and combustion proces: 

DEDT RETIREMENT (Debt Service) 

Debt retirement, or debt service, is a term used to describe 
the process of paying off long-term general obligation bonds 
sold by public agencies > Debt retirement i^ a budget category 
of the Politician which includes expenditures for boith principal 
and interest on general obligation bonds. Financing^f these 
expenditures may be with either normal millage or debt] retirement 
millage. • ^ / 

DEMOLITION COSTS (Clearance Costs) 

A demolition cost of 5§ of the assessed value of developed 
PROPERTY must be paid when developed land is rezonedv^ 

DENSITY ' 
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In residential areas, density is the term used to express the 
number of dwelling units per acre of land, in APEX County a 
different density is associated with each of the five residential* 



development types, v/ith the lowest density found in land use 
category R-l and the highest in category M-2. 

The table on the following page expresses lioasing density in 
housing units per acre, and in acres per housing unit. ^ 

DEPRGCIATIOU ALLOWANCE 

Each \ycle, the total value of industrial capital facilities, 
(building and equipnent)^ depreciates at 8%. A tax credit of 5-^ 
of the capital value of these facilities is allowed the Indus- 
trialist to compensate- for this depreciation. The amount is 
deducted before Federal and State income taxes are paid. The 
Industrialist may claim any part of his maximuiPi allowance; any 
portion of the allowance not taken will accumulate. The maximum 
depreciation allowance is listed under cost factors in the 
Industrialist's printout. 

DEVELORIENT TYPES AMD COSTS 

A. Residential 

In APEX County there are various levels of cost and density 
associated with different qualities and sizes of housing which 
may be built by Developers. These costs are for. structures , 
extSiusive of land and site iraprovements. - 

Single Family 

Three different dcvelopnent-cost levels are applicable'^tr) APEX 
County singlQ- family housing units, ranging from the hi'^est 
construction cost of $'40,000 (designated as U-1) to the lowest 
cost housing, built at $15,000 per unit (designated as R-3). 
Any one of these types may be built on land which, whejj, vacant, 
is zoned R. 

ilultiple Family 

Units of two different cost levels, ^-1 and ^are available j 
for construction of multi-family housing in APEX County. The 
highest cost per unit, for il-l, is i?30,000 and the lo\>rest, for 
i>2, is :;i2,000. Either of these types may be constructed on 
vacant land zoned M. 



Residential Development Costs Per Unit 



IT- ^ i 

I R-l ] 

I ■ ; 


: R-2 
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I R-3 I M-1 ] 


: M-2 I 
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: C22,500 


I $15,000 I :^30,oo'd : 


: $12,000 I 



HOUSING DKNSITY 




AA 


R- 

Units 
Per 
Acre 


1 

Acres I 

Per 
Unit i 


R- 

Jnits 
Per 
\cre 


2 

Acres 
Per 
Unit ) 


R- 

Jnits 
Per 
\.cre 


3 1 

Acres 
Per 
Unit . 


^^-] 

Jnits 
Per 
'Vcre 


. / 
Aclres 
Per 
Unit^ 


Units 
Per 
Acre. 


I. 

Acres 
Per 
Unit 


1 


1.4 


.714 


3. 5 


.286 


5.6 


.179 


11.2 


.089 


21.0 


"1 

.048 j 


2 


2.4 


.410 


6.0 


.167 


9.6 


.104 : 


19.2 


.052 


36.0 


.028 


3.1 


2.0 


.500 


5.0 


.200 


8.0 


.125 


16.0 


.063 


30.0/ 


.033 


4 1 2.8 


.357 


7.0 


.143 


11.2 


.089 


22.4 


.045 


4.2.0 


.024 


5 


2.1 


.476 


5.25 


.190 


8.4 


.11^ 


16.8 


.060. 


31.5 


.032 " 


6 


1.6 


.625 


4.0 


. .250 




<156 


■12.8 


.078 


• 24.0 


.042 T 


7 


2.5 


.400 


6.25 


.160 


10.0 


.100 


20.0 


.050 


37.5 


.027 


■ ~i 

8 


3.'0 


.333 


7.5 


.133 


12.0 


.083 


24.0 


.042 


45.0 


.022 


9 


1.2' 


• 83 3 


3.0 


.353' 


4.S 


.208 


9.6 


.104 


18.0 


.056 • 


10 


2.5 


.400 


6.25 


.160 


10.0 


.100 


20.0 


.050 


37.5 


.■0'27 


11 


1.0 


i.oocj 


2.5 


.400 


4.0 


.250 


8.0 


.125 


15.0! 


.067' / 




1.0 


1.000 


2.5 


.400 


4.0 


.250 


8.0 


.125 


15.0 


.067 




1.0 


i.oooj 


2,5. 


.400' 


1 4-.0- 


.250 ' 


8.0 


.125 


15.0 


.067 


14 


.5- 


2.000 


1.25 


.800 


2.0 


.500 


4.0 


.250 


7.5 


.133 


15 


.6 


1.667 


1.5 


.667 


2.4 


.417 


4.8 


.208 


■9.0 


.ill 


16 


.8 


i 1.250 


2.0 


.500 


3^2 


.313 


6.4 


.156 


12.0 


.083 


IV 


1.2 


.833 


3.0 


.333 


4.8 


.208 


9.6 


.104 


18.0 


.056 


18 


2.3 


.435 


j 5.75 


.174 


9.2 


.109 


18.4 


:'054 


34:. 5 


.029 




3.0 


.333 


i 7.5 


.133 


12.0 


,083 


24,0 


.042 


45.0 


.022 


70 .8 


3.250 


2.0 


.500 


3.2 


1 

.313 


6.4 


.156 


12.0 


.0^3 • 


21 


.5 


2.000 


1.25 


.800 


2.0 


.500 


4.0 


.250 


7.5 




22 


.4 


2.500 


■ 1.0 


1.000 


1.6 


.625 


3.2 


.313 


6.0 


.167 


23 


.7 


1.429 


1,75 


.571 


2.8 


.357 


5.6 


.179 


10.5 


r^s 


24 


.3 


3.353 


.75 


1.333 


1.2 


.833 


2.4 


.417 


4.5 


.222 


25 


.4 


2.500 


1.0 


1.000 


1.6 


.oZ5 






6 n 


.167 


26 


.3 


3.333 


.75 


1.333 


1.2 


.833 


2.4 


,417 


4.5 


.222 


27 


.6 


1.667 


1.5 


.667 


2.4 


.417 


4.8 


.208 


9.0 


.111 


28 


.3 


3,333 


.75 


1.333 


1.2 


.833 


2.4 


.417 


4.5 


.222 


29.1 .5 


2.000 


"1,25 


'.800 


. 2.0 


.500 


4.0 


.250 


7.5 


• .133 
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Cbnun6rcial , " • \ 

/Two types commercial land use are allowable in APEX 
County* These relate to local neighborhoodf shopping 
facilities and to regionally-oriented commercial and 
service facilities • Both Piay be built only on zoning 
category ^^Commercial*^ land* Each is developed on a cost 
per-acre basis, as follows: ' ^ 

Commercial Developnent Costs by Type 

T 1 1 

I CL I CR I 

I I 

T 1 



C. Industrial 



i 

I .$100,000 J $125,000 I 
I I I 




Endogenous industrial development permitted Developers in . ^ 

APEX County is, on a per-acre basis, the cost being $100,000 \ 
per acre * Zoning category I land may be developed into this 
land use. 

(See ZONING CATEGORY Q 

r 

DOSAGE 

The accumulated exposure of a person, plant, materials, etc., 
to a particular concentration of pollutant for a specified 
period of tine. . ^ . 

DUMP 

A site v/here uncontrolled disposal of solid waste occurs. 
EFFLUENT 

An effluejfit is a g'aseous or liquid discharge or emission. 
EFFLUENT SAI-IPLES 



An effluent sample is an industrial outflow water sample 
and analysis which provides data on seven water pollutant para- 
meters. A sample may be ordered by the V/ater Quality Mana- 
ger and is taken at the source specified by the V/QIl. 
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ELI TE gPIHION POLL (E.O.P. ) J ' 

The Elite- Opinion Poll calls for a vote of all gamq players 
on certain major policy issues in the community. These 
issue's appear as headlines in the METRO-APEX NEWS, which 
ask for eitSher^a deciding or advisory' vote. The results* 
of the Poll affect public officials* chances of reelection, 
as well as the probability of passage o'f- general referenda, 
specific bond issues and special millage reiquests. ^ 

EMERGENCY EPISODE 

An air pollution incident in which high concentration of 
pollutant (s) occur in^the ambient air contributing to a 
significant increase in illness or death. 

EMISSIONS 

Emissions are pollutants in effluent or exhaust gases which 
are released into the air. 

EMISSION FACTORS L 

Emission factors are estimates which can be used to approx- 
imate the rate of emissions, of specific pollutants from 
generalized sources. 



EMISSION INVENTORY 

A compilation of the rate of pollution emissions in a given 
area by source type. 

E MISSION MEASUREMENT ^v 

rAir pollution emiss^QJ^s are measured in pounds per hour for 
particulates, sulfur dioxide CS02), carbon monoxide (CO), 
nitrogen oxides (NOx) , and hydrocarbons (IIC) ; in Ringelmann 
number for smoke; and in Stinkelmann number for odor. The 
emissions measured are of specific pollutants from specific 
sources. 

EMISSIQN IIATE 

Emission rate refers to the amount of pollutant emitted per 
unit of time or throughput. Maximum allowable emissions will be 
specified in pounds per hour (or pounds per 1000 pounds of 
process rate) if they refer to emission rate^. 

EMISSIONS SOURCE 

An emission source is the origin of some specific air 
pollutants. In the game. there are several gamed point 
sources, about thirty non-gamed point sources, plus motor 
vehicles and space heating as line and area ^sources, re- 
spectively. 
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ENVJ RONIIENTAL lilPACT. STATEMENT 

i ^ ~^ ' - ? 

The results ,d£ a study 'which identifies and evalifates the 
adverse or beneficial environmental effects of pursuing a 
proposed action, pursuing an alternative action or not ^ 
pursuing the proposed action. 



EXOFIRIJ (EXOGENOUS FIRM) 




An Exof irm is an industry or ibiiTeaucratic firm that depei 
primarily upon markets outsiae tK^NI^ocal area for its ■g.p6wth 
and vita,lity* These firms are*usually classified as Exofirms 
on the basis of their being n^t importers of dollars and net 
exporters of products or services to these outside markets • 
Jobs created by Exofirm growth spur additional growth of 
households and jobs oriented to this local market* (Exofirms 
are also often referred to as basic firms). 
In APEX County, Exofirms locate in industrial and office 
zoning categories. Periodically, the newspaper will note 
the opportunity for Developers or Industrialists to invest, . 
in a speculative way, in the entry of new Exofirms into the 
metropolitan area, \\rith a variable probability of success 
" attached to such investments. Occasionally, thes^e Exofirms 
require rezoning of land and/or installation of special capital 
improvements. Requirc^ments for such special public action 
and requests for private investment will be noted in the 
newspaper announcement of the firm^s interest in locating 
in the area. ' 

FEDERAL WATER POLLUTION CONTROL ACT Ai>lENDMENTS OF 1972 

(Sec LEGAL REFERENCE MANUAL ) ^ 

FUEL llATE 

The amount of fuel consumed by each industry per unit of 
time is specified in tons/hours for coal, in barrels 
(bbl)/hour for oil, in thousand cubic feed (MCF)/hour for 
natural gas, and in megawatts (MW) for electricity. 

FUEL TYPE 

The iuel types for industry include: low-grade coal (Lo- 
Coal), high-grade coal (Hi-Coal), low grade oil (Lo-Oil), ^ 
high-grade oil (ili-Oil) , natural gas, and electricity. 
The fuel option for each plant is listed in the Industrial- 
ist's printout. The fuel grade refers inversely to the air 
pollution potential of the burining fuel, i.e., Lo-Grade 
has higher pollution potential, and Hi-Grade fuels have low 
pollution potential. 
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GARBAGE 



The £ood>f€ste portion of solid waste. 
HAZARDOUS W POLLU^NTS 

Air po\lutants Jiot covered by the Air Quality Standards 
•but which, in EPA's judgement, "may cause, or contribute to, 
an increase in mortality or serious illness.',' These 
pollutants generally are toxic substances such as mercury, 
cadmium, asbestos and beryllium. 

HAZARDOUS WASTE 

(See " SOLID V/ASTE TYPE ") 
HOUSEHOLD/ COtglERC I AL REFUSE 

(See " SOLID V/ASTE TYPE "0 
HOUSEHOLD TYPES 

The five household types used in APEX County are characteri- 
zations of families belonging to fairly homogeneous socio- 
economic groups. These characterizations reflect life 
style, political involvement and voting habits, general 
consumption behavior and preference for public goods. 
There is substantial overlap 6£ income levels for all status 
groupings; hence income, alone, is a weak indicator for 
characterizing households. 

Household Type 1 --is upper class and upper-middle class 
combined. Occupations of the heads of households are: 
professionals, technical workers, managers, officials, and 
proprietors. One-half of , the family income levels are in 
excess of $15,000 and the ""other half are in the $10,000- 
$15,000 range. Value of housing is in excess of s>20,000, 
and if they rent, rentals are over $150 per mon.tn. This 
is the group which is most concentrated in residential 
locations. Education of the head of the household is at 
least- college graduate, often with post-graduate study. 
Interest group membership for this household type iss 
found in the Business Community and Effective Government 
Groups. 

Household Type II -- is the typical middle-class household 
in which the head of households occupation is clerical, sales 
or kindred types. Income of the family is primarily in the 
$7,00d-$10,000 range. Education of the head of the house- 
hold is some college or at least high school graduation. 
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Housing value is primarily in-the $15,000-$25,000 range, 
and gross rentals would usually be from ?100 to $149 \>er " 
month, though they .may be somewhat lower. Interest group 
affiliations for this type, are with the Effective Government 
Groups on the one hand, '^and with the Plight -wing Conservatives 
on the ofher. 

IIouseh(/fd Type III the most numerous and widely-distN.b- 
utecl p± the five types is characterized by a mixed member- 
ship of very low income white c6llar v/orkers, skilled 
craftsmen, and foremen, though the latter two predominate. 
In the outlying areas, farmers fall into this category. ^ 
Family income is primarily in the $5,000-$9,000 range. ^ 
yfhejiead of the household's education is typically high 
" school graduation. Housing value is usually in the $12,000- 
O20,0fl0 range and rentars are from $80-$125 per month. 
Members of this group are^ apt to belong to the Labor Vote and/ 
or the Right-wing Conservative interest groups. 

Household Type IV -- is composed of semi-skilled workers, 
industry operatives and non-household service workers, such 
as waiters j> barbers and parking-lot attendants. Family in- 
come is in the lower portion of the $4;,000-$7,00 0 range;. 
Housing valuas range from $10,000 to $14,000 with gross 
rentals being $70 to $90 per month. Education of the head 
of the household is usually 9 to 11 years. Interest group 
membership for this household type is found in the Labor 
Vote and among the Civil Rights Groups.. * 

Household Type V is the lowest stratum of society, and 
heads of households are laborers or household, service work- 
ers. The vast majority of the^^-a^^a's unemployment are of 
this type and roughly half of all members are elderly and 
retired. Family income is less than $5,000 annually, and 
the value of housing is less than $10,000, with rentals 
primarily $50- $75 per month. Heads of households have 
usually not been educated beyond the eigth grade. Member- 
ship in interest groups is found in the Labor Vote and 
Civil Rights Groups. 

Political involvement of the five household types declines 
from Type I (the highest) to Type V, the latter being 
generally apathetic. Likewise, concern with government 
operation and proyision of public services is highest in 
Type I households "and declines steadily through Type V 
families. 

The five household types will tend to demand housing of 
the five residential development types according to the 
following percentages: 



ERIC 

hfiiinniiinrfTiaaaiia 



34 



2-12 



Household Ty^ I 
Household Type II 
Household Type III 

HouSeliold Type IV 

Household Type V 
IMPLEMENTATION PLAN • 



•-.50% will choose R-1; 30>' R-2 and 
20iii-l ^ ,i 

201 will choos'e^^ housing in\ each of 

the five development types 



101 prefer R-1/; 30% prefer R-2; 
20% choose R- 
15% M-2 



■y, 25% take M-1, and 



-- 20% will choose R-2; 40% R-3; 
■ 10% M-1, and 30% M-2 

-- 40% will be in R-3; 60'% in n-2 



Under the 1970 Clean Air Act, each state miist prepare and 
have approved by EPA an Implementation Plan which details 
the methods, strategies and timetable which- the - state and 
its jurisdictions will employ to ifteet and maintain the 
Air Quality. Standards within the control region(s) v/ithin 
its jurisdiction, 

IMPROVEMENT COSTS 

Improvement costs are fees to, prepare raw land for develop- 
ment, including subdivision costs, sewer an^d water connect- 
tions, drainage and engineering. Developer^ are required 
to pay improvement costs on all land on which they build 
structures. For residential property, improvement costs 
are on a per unit basis as folloivs: 



I 






1 








I 


R-1 I 


R-2 ■ 


I 


R-3 


I M-1 


M-2 I 


I 






I 








I 






I 








I 


51,000 I 


$800 


I 


$700 


I $600 


: §400 I 


I 






I 









For commercial and local industrial land^uses, improvement 
costs are on a per acre basis; for each the fee is $5,000 
per acre. 

These fees are automatically applied to all land on which 
the Developer builds, / 
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INTEREST GROUPS 



In APEX County there are 5 major political interest groups 
that take stands on public policy issues and have a ^sig- ' 
nificant inpact upon voting behavior. The more extreme 
the position assumed by one o£ these interest groups (as 
indicated on a scale o£ +4 to -4), the greater* v;ill be 
the voter turnout surrounding any particular referenda or 
election. Each of these interest groups derive, thpir 
constituency from among two or more of the " Household Type s" 
(See HOUSEHOLD TYPES) ' ' 



1. CIVIL RIGHTS GROUPS ; The orienta1;icn of these groups 
is primarily towards issues such as /fair employment, neigh- 
borhood improvement, and problems that affect minorities, 
jrheir leadersliip is drawn from the elite liberals or the 
''ghetto activists, their membership from the lower social 

strata. Their mode of operation is typically public pro- 
test and demonstrations centered around a very specific 
policy issue or community problem/, and their influence 
on ^he syst.em as a whole is moderate. 

2. EFFECTIVE GOVERNMENT GROUPS :, Are overwhelmingly middle 
class, composed primarily of priifessional people, a large 
percentage of tliem women. These groups are interested in 

a v/ide range of issues, on xdiich they exert moderate influ- 
ence, their orientation is towards governmental efficiency and 
tov/ards community growth and image. 

3. BUSINESS COllMUHITY : Draws from the whole range of 
commercial and mercantile interests, as well as some from 
the professional areas such as law, engineering and 
medicine. The business community exerts' the highest degree 
of power of all politically oriented interest groups; 
their interest' is directed primarily at community image, 
growth, and "BOOSTERISM" . 

4. LABOR VO TE: Are more conservative locally than nation- 
ally and exhrFit some divergency between craft unions and 
industrial unions, the former being more conservative. The 
labor vote exert moderate influence on a range of issues 
somewhat less broad than those of interest to the "Effective 
Government Groups". The conservatism of the labor vote is 
especially apparent in the opposition of some of its con- 
stituency to public spending for social welfare. 



5. RIGHT-WING CONSERVATIVES : Draws its membership j/rimarily 
from people who resist c'aange and advocate conserving the 
"traditions of Americanism--God and Country." They are 
generally against social change, increases in government 
influence in local affairs and public spending on social 
programs. Since these groups do not advocate change, they 
usually only become actively involved in public issues as a 
reaction to public programs proposed by other groups. 
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IMTEREST llATE \j ' . ' 

The cost of borrowing money will vary, for the Industrialists 

and Developers according to both their credit rating and the 

length of the loan, i.e., how many years will be tajlcen to 

repay it. The .maximum number of years on any loan by an 
Industrialist or Developer is 20 years. Applicable interest 
rates as follows: 



N 



I Years to Repay 


I Credit Rating I 


I A-1 


I A-2 


I A-3*^I 


I 1-2 


I 4% 


I 61 


I I 
I 8% I 








I I 


I 3-5 


I 6% 


I 8% 


I 12% I 








■ I I 


I ' 6-10 


T "> ft 


I 12% 


I 16% I 








I I 


I 11-20 


I 121 


I 161 


I 20% I 








I I 



The cost of borrowing noney for governmental agencies, the 
interest rate on bonds, will vary according to the credit 
rating of the jurisdiction,' and will differ between general 
obligation and revenue bonds. Since revenue bonds are not 
backed by governmental taxing pov/er they are riskier and 
therefore carry higher interest rates than general obligation 
bonds. As a jurisdiction's credit rating fails from A-1 to 
A-3, the interest rate on general obligation bonds will 
increase iron 4.5^5 to 6^. 



INVERSION 



A layer of air trapped near the ground by a layer of warmer 
air above it. 



ISSUE 



Issue is used to refer to a problem situation presented to 
players in the HETRO-APEX HE?/S. Following each issue are 
two to four alternatives one of which must be selected by 
the player. 

(See ELITE OPINION POLL) 



JURISDICTION 



Jurisdiction refers to one of the political units in APEX 
County. Abbreviations used in the game are: 
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(Jurisdiction 1) CC 

(Jurisdiction 2) SUB 

(Jurisdiction 5) TW 1 

(Jurisdiction '4) TW 2 

(Jurisdiction S) Co 

(See ANALYSIS AREAQ 
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Central City 
Suburb 
Township 1 
Township Z 
County 



J" 



J 




LAND . USE 

Land use is a term used to refer to the spatial distribution^ 
of City and rural functions; -its residential communities or 
living areas, its industrial?, commercial and retail business 
districts or major work areas and its agricultural, institu- 
tional and leisure ^ime functions. 

(See UEVELOPIIENT TYPE and ZONIMG CATEGORY p/j^ 

LEACHATE 

Water moving vertically through the soil of a landfill that 
may become contaiminated from the waste material in* the fill. 

MAXIMUM PRODUCTION CAPACITY 

* — — — ' — ^ s 

This is the maximum number of units which can be produced 
by a gamed industry in a cycle, with the plant and equip- 
•ment in existence during that cycle. Maximum capacity may 
be increased by making capital expenditures for building 
and equipment. New productive capacity becomes ava/iW^le- 
only in the "cycle following that in which money is budgeted 
for plajii: expansion. 

MEAN PROBAM^E 



T 



NUMBER PER 100 ml (MPN/100 ml) 



A measure of the amount of coliform organisms per unit 
volume. By using quantities of sample varying in geometric 
series i.e., 0.01, 0.1, 1.0 milliliters, and by applying the 
usual test for coliform >organisms , it is possible to deter- 
mine a statistical estimate or "most probable number'' of 
coliform organisms per 100 ml of v;ater. 

MICROGRAMS PER CUBIC METER 



The weight of a substance in 1/1,000,000 of a gram contain- 
ed in one cubic meter of volume. 



MILLAGE 
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Millage is the tax rate, in mills, which is applied to 
State equalized property value to generate property tax 
revenue. One mill is equal to a $1 charge on each ®-000 
of value, or one tenth of one percent of the State equal- 
.ized value. There are three types of millage: ^ 
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Ijornal uporating: Ilillagc is iletermined by local 
Politicians and is applied to standard operating 
/ costs of governr.ent by State and local law the 
local limit can never "^be higher than* the limit 
set b>^the^ State. 

B. Special ifillane » which is not subject to State and 
local iiiViits, can be used for financing special 
programs* It rmst be voted and passed on in a 
referenduu. 

• ^ C. Debt Retirement Hillage is not subject to the State 

and local' limits but it can be used for retiring 
ge"neral obligation bonds. This raillage requires a 
favorable vote in a referendum, 

. Total riillage is the sun of operating mlAlage, any special 
mil] ages and the debt rcfirenent millagcS which may be 
in effect during, the year. 

?JLLIGR/ulS PER LITER (mg/l) 

IVeight per unit volume. For water effluents, milligrams 
per liter is used t.o express the concentration in terms 
of the weight in nilligrans of a dissolved or suspended 
pollutant in one liter of water. 

MONITORING STAT I QIC 

A monitoring station is a facility that houses air quality 
monitoring equiT)ment for measurement of ambient air quality • 
One air quality" monitoring station may be installed and 
operated in any analysis area. The pollutants measured at 
each monitoring station are: 

Particulates, S02, CO, NOx, and Hydrocarbons 

Each pollutant is measured by a different type of monitoring 
equipment. 

(See AIR QUALITY ) 

NATIONAL AIIBICIJT AIR QUALITY STAMDARDS 

EPA has set Primary and Secondary Air Quality Standards 
which are the maximum concentration of air pollutarits 
allowable by federal law. Primary Standards are based on 
protection of the public health and are to be achieved as 
a first priority. Secondary Standards are based on the 
public welfare and^will be achieved as a second priority. 

NATIONAL ENVIRONlIENTAL POLICY ACT (HEPA ) 

O (See LEGAL REFERENCE ilAI>?UAL ) 
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OFF GASSES 

Gasses arising, frpjii landfills or other solid waste conver- 
sion (such as thernal) operations and leaving the site of 
generation. - - • 

PLAHHED UNIT, DEVELOP^iENT * ' . •• 

A plannqd unit development is an allocation of>aensity to 
a development site such that^the overall den'sity meets the 
zoning requirements, but tvithin the site x:ertain areas may 
be of a higher concentration than those other develppments 
around this site. This allows the Developer more fl!exi- 
bility in designing planned neighborhoods,. ! , ^ 

(See DENSITY ) 

PLANT INSPECTIO N " 1 

\ ' s \ • 

A plant inspection is an "on-site" examination of production 
and pollution control equipment, processes and procedures. 
Plant ins.pections ordered by the APCO will provide hiin> with 
information on the production processes; production capacity; 
fuel and process rates; control systems; smoke code \ 
(Ring^lmann number); and odor code (Stinkelmann number) 
for each process of a specific gamed or non-gamed emission 
source. ; 

e 

PLANT ?IANAGER . * ^ 

The player in the role of Industrialist is acting as a 
Plant Manager. 

(See BOARD OF DIRECTORS .) 

POLLUTANTS 

Air Pollution: 

(1) Particulates : particulate matter is any material (except 
uncombined water) which exists in a finely divided form 
as a liquid or solid at standard conditions. 

(2) Sulfur Dioxide (S02) is a pungent colorless gas 
wliich is commonly emitted from the combustion of 
sulfur containing compounds, especially fuels suqh 
as coal and fuel oil. Sulfur dioxide can also be 
emitted from chemical process plants, metal process 
plants and trash burning incinerators. 
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(3) Carbon lionoxide (CO) is a colorless, odorless, very 
toxic gaseous product of the incomplc?te c^ombustdon o£ 
common fuels. It can also'b.e generated by metabolic ' 
processes and the partial oxidation of carbon-Qontain- 
ing compounds such as limestone. Carbon mo^o^ide 
adversely affects human respiration by interrerring 
with the body*s ability to assimilate oxygen, 

(4) Oxides of IJitrogen (NOx) are formed when oxygen and 
nitrogen are heated to a high temperature. Suffic- 
iently high tempBratures to produce significant amounts 
of*nOx are normally only reached 'in modern efficient 
combustion processes such as electric power-plants 

'and automobile engines. Oxides of nitrogen in com- 
bination with hydrocarbons and sunlight are major 
constituents of photochemical snog, 

(5) Hydrocarbons (IIC) are compounds containing combinat- 
ions of hydrogen and carbon. Gaseous hydrocarbon 
air pollutants are most coLUiionly emitted from the 
incomplete combusion of * fu^els such as gasoline, coal, 
oil and gas xrom^thc production, handling and evapor- 
ation of gasoline^ paint thinners^^^^olvents, etcT 
Hydrocarbons along with oxides of^liTtn^gen and sun- 
light are important in the generation of photochemical 
smog. 

!/ater Pollution: 

-M-^crTogical Oxygon Demand - B.O,U, is the amount of 
oxygen needed by any polluted water or sewage to 
allow micro-organizpis to consume thfe suspended and 
dissolved biodegradable organic material found in 
the liquid jander aerobic conditions, 

Coliforr Bacteria - ilicro-organisms found in sewage 
•so^vilig a'j -.the indicator of bacterial contamination 
in water quality. ^ 

Dissolved Oxygen (D.O,) is the amount of oxygen found 
and available for biochemical activity with a given 
volume vof water (mg,/l,). Tlie saturation point is 
dependent: upon temperature, chemical characteristics 
of the water, and barometric pressure, 

Nutrients ■ Nutrients are phospates, ^"^itrates, nitro- 
gen and phospliorus' released as waste from certain 
industries or produced from agricultural and urban 
runoff. 

Thermal Pollution - The increase in temperature of 
surface waters as a result of the use of these 
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waters for cooling purposes by industry or public 
facilities. The heat accelerates biological processes 
in the stream, resulting in reduction of oxygen 
content of the water. \ 

(6) Total Dissolved Solids (T.D.S.) Thte amount of solids, 
dissolved in a given volume of water unig./l) . 

POPULATION EQUIVALENT 

The population equivalent is a means Of converting (a) 
residents, and (b) employees and clients of industries and 
commercial facilities into a standard measure of the de^uea ^ 
placed on such public capital facilities as sewers , I street. , 
and water supply. The population equivalent of an are^ 
(analysis area or jurisdiction) is computed as follows?^ 

P.E.= [Total households]+[.8 x all employees of commerce 
and industry] 

For use of population equivalents in APEX County, see 
CAPITAL PLANT INDEX. 



PROCESS RATE 



Process rate refers to the amount of materials processed by 
an Industrialist per unit time. The measure is specified 
in tons, pounds, barrels, per minute, per hour, etc. 

PRODUCTION LEVEL 

This is probably the key item determined by an Industrialist 
each cycle. It is the number of units of a product his 
plant will produce in that cycle. The Industrialist is 
free to set his production at any level he chooses, as long 
as the figure he sets does not exceed his maximum production 
capacity. 

PRODUCTION PROCESS 



A production process is a definable part of the overall 
production system of a given firm. Each gamed industrial 
firm may have up to five production processes, while each 
non-gamed industrial firm is assumed to have only one procefss. 



PROMFlT SCRAP 



Wastes that are recycled for direct reuse without entering 
the solid waste stream. 
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QUASI -PUBLIC LAND 

This is land owned by tax-exenpt /rganizations such as 
churches and fraternal organizations. Such land includes ^ • 
church buildings and schools, cemeteries and such miscellan- 
eous buildings as Elks lodges, etc. 

REACH 

A reach is a generally homogeneous segment of a river or 
stream. Often in water quality management typical measure- 
infe«4s of water quality from any point in the reach are 
used as representative of the entire reach. 

REFERE{-?DUM 

A referendum is a vote of the (simulated) population of a 
jurisdiction on some issue presented to the people oy the 
Politician. Most, usually referenda are called to approve 
- (or reject) a general obligation bond issue or i request 
for special millage, although they may be calle'd to approve 
some legislative matter, such as open housing. 

REFUSE 

A term applied broadly to mixed solid waste including food 
waste, trash, street sweepings, and non-toxic solid industrial 
wastes . 

REZONING APPLICATION FEE 

The rezoning application fee is a charge of SlOO, which 
is assessed for each rezoning request submitted by a 
Developer or Industrialist. It is included in that player's 
financial statement for the next cytle. 

RIMGELMANN NUMBER 

The Ringelmann Number is a scale for measuring the blackness 
of snoke fumes and is equivalent to the opacity. Ringelmann 
Numbers, and opacities are used for specifying allowable 
smoke emissions (Ringelmann for black and opacity for other 
colors). #0 = zero opacity #1 = 20%, J2 = 40%, #3 = 60%, 
#4 = 80%, #5 = 100%. In APEX County, all smoke readings are 
reported as Ringelmann Numbers. 

SALVAGE 

The recovery for reuse of any valuable component from the 
solid waste stream. 
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SANITARY LANDFILL 

An operation wjiere solid waste is deposited in the ground 
in a controlled manner. The waste is compacted when deliver 
ed and coveretl daily. APEX County can have three classes of 
sanitary land fills. (See below.) 

SANITARY LANDFXLL — Class I 

A site wiiere disposal of toxic or hazardous industrial 
waste (solid waste type 1) is permitted due tp the geology 
and soil characteristics. Solid waste type 2 and 3 may 
be deposited in this class site. 

SANITARY LANDFILL'- Class II 

A site where only non- toxic or non-hazardouS waste may be 
deposited. These sites receive primarily mixed municipal 
refuse (solid waste type 2). Solid waste type 3 may also 
be deposited in this class site. 

SANITARy LANDFILL— Class III 

A site where only solid fill (solid waste type 3) may be 
deposited. 

SEV/AGE TREATMENT LEVELS 

Primary Treatment - A series of mechanical treatment pro- 
cesses including screening and sedimentation, which removes 
nost of the floations and suspended solids found in sewage, 
but which have a limited effect on colloidal and dissolved 
material . 

Secondary Treatment - A series of biochemical, chemical, 
and/or mechanical processes wliich remove, oxidize or 
stabilize nonsetteable, colloidal, and dissolved organic 
matter following primary treatment. 

Tertiary Treatment - Any sewage treatment process that has 
the capability to remove over ninty-nine percent of the 
pollutants in sewage if it follows secondary treatment. 

SOIL PER^IE ABILITY 

A measurement of the water porosity of soil; soil porosity 
measured in gallons per day of water which will be absorbed 
by one square foot of soil surface. 
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SOIL SURVEY 

An engineering/geological survey o£ an analysis area which 
provides data on the water table level, 4^soil type, and soil 
permeability. These parameters are- important criteria, to 
determine the suitability of an A.A, for Class I, II, or III 
sanitary land fills. ^ 

SOIL TYPE 

i;hree predominent soil types are found in APEX County- - 
clay, sand or gravel. 

SOLID WASTE 

Any waste that can be handled as a solid rather than a 
liquid. 

SOLID WASTE DISPOSAL y 

^^TTTe^^nd point of solid waste handliii^g'; may include open 
dumps, sanitary land fills, incinerators, composting, haul- 
ing out of 4PEX County by contract, salvage and recycle, etc. 

SOLID WASTE SOURCES 



Solid v/astes are generated from various sources as -- 

\ 

Household - Solid wastes from residences. 

Commercia l - Solid wastes derived from non-industrial 
commercial operation. 

Industrial - Wastes produced as a result of manufacturing 
or related industrial operation. > 

Mu nicipal - Mixed Household and Comraercial waste that may 
^ contain some street cleaning wastes and industrial solid 
wastes . 

Agricultural - 17astes derived from basic crop or animal 
operation including waste vegetables, minerals and aniihal 
manure. 

SOLID WASTE TYPE 

APEX County solid wastes are specified as one of three 
follov/ing types-- 
* # 

S.W. Type 1 - Hazardous Wastes ; includes sewage sludge, 
pesticides, industrial chemicals, etc., (Only small 
.quantities of high toxic wastes and radioactive wastes 
"are generated in APEX County and these are not * included 
^ in Type 1 wastes.) 
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Type 2 - Household/Commercial Refuse ; includes trash, 
rubbish, garbage and decomposable organic refuse from 
commercial and household operations picked up by regular 
route collection. 



S.Vl. Type 3 - Solid Fill ; includes bulky non-water soluable, 
non-decoyi)pc sable inert solids from municipal and industrial 
operations, demolition, etc* Examples^ are earth, rock, 
gravel, concrete, asphalt paving fragments, clay, glass ^ 
and rubber products. 

Industrial wastes ^re distributed among the above three 
categories depending upon the characteristics of the 
particular waste. 



Poinr Source -r A stationary source of pollution which *has 
the. potential of emitting a substantial amount of pollut- 
ant (s) such as a factory or pov/er plant. 

,Line Source - A moving source of pollutants such as automo- 
biles, buses, trains, and aircraft. 

Area Sources - The sum of numerous widespread small station- 
ary pollution sources as the space heaters in buildings. " 

Indirect or Complex Source - Stationary facilities or 
developments which indirectly generate substantial pollution 
by m'eans of activity associated with them (such as vehicle 
traffic generated by shopping centers, sports complexes, 
airports, etc.) 

STANDARDS OF PERFORI^^IANCE 

Direct limitations of pollutant emissions from certain 
types of high pollution sources (power plants, etc.) set 
by EPA and/dr the states. ' 

STATE EQUALIZED VALUE 

State equalization is a process designed to even out^ 
differences in assessment practices among political 
jurisdictions. The state equalization factor applied 
to each jurisdiction's assessed value may thus be 
different. The state equalized value for a jurisdiction, 
reached by applying the factor to local assessed value, 
is the base on which millage is levied to generate 
property tax revenues. 



SOURCE TYPES (AIR POLLUTION) 
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j STINKELMA^jN MUMBER 

The Stinkelmann Number is a scale (developed in APEX County) 
for measuring odor emissions, and for specifying maximum 
allowable odor emissions. Numbers range from 0-5, covering 
least to worst odor levels, respectively. 

TAX RATE 

See IlILLAGE 

TRANSFER STATION 

Site at which wastes are transferred from small compacter 
vehicles to larger long distance transport vehicles. 

TRASH 

The non-food, non-putrescible fraction of solid waste. 
UNIT COSTS 

^ The costs to the Industrialist of operating his plant are 

calculated, for each production component, except labor, 
on the basis of the amount and cost of each component 
required to produce one unit of the product. These unit 
costs apply to fuel, administrative overhead, inventory, 
and raw materials. 

Fuel Cost applies to the fuel required to produce each 
industrialist *s product and will be different for each 
fuel type. 

General Administrative Costs include all overhead expend- 
itures, other than, salaries, involved in production. 

Inventory Carrying Costs must be paid to store product 
inventory from one cycle to the next. This cost excludes 
taxes on inventory. 

^ Materials Costs include all raw materials required to 
produce >the product, except fuel. 

The unit cpsts f^or each of these components which are 
applicable for a particular Industrialist for the next 
year are included in that player's output. 

UNIT SALES PRICE * 

This is the price, which an Industrialist sets each cycle, 
at which he will sell a unit of his product. Each Indus- 
trialist except the power plant has complete control over 
price; although the number of units he actually sells 
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will be dependent on the relationship o£ his price to 
supply-denand conditions in the ijeneral market, and to 
the current average industry-wide price (reported for the 
last three years in the Industrialist's output).. 



WATER QUALITY SMIPLES 



\ 



A water quality sample is a water sample and analysis 
providing data on seven water pollutant parameters. 
The water quality manager may order water samples and 
designate the location from which they are to be taken. 

V/ATER TABLE LEVEL 

The distance from the surface of the ground to the under- 
lying ground water level. 

ZONING CATEGORY 

Zoning categories apply only to vacant land for APEX County, 
Each^f the six zoning categories may be developed into 
one (or more types of land use: 

^ FROII TO 



Zoning Category 

(1) R - Single- family 
residential 



(2) M - Multiple- family 

residential 

(3) C - Commercial 



(4) I - Industrial 

(5) 0 - Office 

(6) A - Agricultural 



Developed Land use Type(s ) 

(1) R-1 (low density, high cost) 

(2) R-2 (med. density, med. cost) 

(3) R-3 (high density, low cost) 

(4) M-1 (low density, high cost) 

(5) II-2 (med. density, low cost) 

(6) CL (Commercial- Local) 

(7) CR (Commercial- Regional) 

(8) IL (Local industry) 

(9) Ia (Exogenous industry)^ 

(10) 0 (Exogenous office) 

(11) A (Active farming) 
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Chapter 3 



RESPONSIBILITIES OP THE GAME DIRECTOR 
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The successful application of METR^APEt la heavily dependent on a 
skillful presentation by the Game Dirccljor end hl« assistants . Not all 
audiences respond to g««lng-slm»latlon in ^he saM way aor do all audl«nce»- 
enjoy— or even expect— the save type of rewards. Therefore, the Ga»e Di- 
lector and his teaa aust exercise control over the run to Insure that the 
needs of the participants are «et effectively. This chapter of the oper- 
ator's kit describes the responsibilities cf. the operator and his tea* In 
launching a run of METRO-APEX. 



< OBJECTIVES OF METRO-APEX 

A. What METRO-APEX can do: 

1. teach about the interactions of the urban «yste« 

2. encourage an interdisciplinary approach to dcclslon-wiklng 

3. seirve as a comunications tool 

4. prov:lde a "realistic" cnvlronaeaut for experimenting with alterna- 
tive strategies 

5. provide "realistic" feedback on players' decisions 
€. condense the time needed to ac^tnawlate experience 

7. TDotivate-instill the "need to know" 

8. involve participants 

9. provide a ©cditas for the application of theory 
10. integrate learning 

11 ♦ expose participants to different persp^t^ives 

12. teach about time pressures 

13. teach about specific subjects such as how to prepare a budget, 
how to set up an air quality aonitoring network^ etc* 
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B* What METRD-APEX does not- do: 
!• teach about computers 
2* predict real world devclopnents In terns of quantitative dat 



The Operating Team 

Before describing the sequence of activities under the control of the 
Game Director, it Is necessary to describe the desired set of skills for a 
team running METRO-APEX. Under certain conditions, it is possible for a 
single Game Director to run the game (ho%rcver, he will no doubt yearn for 
roller skates and some extra arms). The functions that must be performed 
by a single Director or a team include the initial presentation of the 
game, the administering of asslstemce to the varioijis role players, the 
pseudo-role playing of key characters not otherwise represented in the 
simulation, the computer processing, and the bandlii^ of critique and re- 
view. Under ideal circumstances, the general presentation falls under the 
control of a single Individual (the Game Director) , the assisting pf play- 
ers during the game is handled by the role advisors, the computer process- 
ing is the responsibiiity of yet another member of the team (the technical 
advisor or computer operator), and any or all of the staff can function in 
a pseudo-role playing capacity. 

Doubling up on tasks is most easily accomplished by .combining the 
tasks of the general Game Director ^ith those of one role advisor and 
assigning responsibility for the computer processing to another (or the 
same) role advisor. Beyond that, more than one role may be served by a 
single advisor; for example, the planners and the politician might be 
advised by a single individual. Whatever the assignment of specific tasks, 
each team must be capable of managing the run, advising each of the roles 
and processing the decisions through the computer. 



Activities of the Game Overall Director (GOD) 



1. Pre-Game Activities. A certain amount of pre-game preparation 
can go a long way toward insuring a smooth and effective run. The game 
operator must be sure fhat a 360 series or other appropriate computer is 
readily accessible. Multiple-ply paper or other means of supplying dupli- 
cate copies of printout should be available as well as computer cards. 

Arrangements for space and furniture should be made prior to the run. 
Experience thus far indicates that the physical conditions of the game are 
among the more crucial variables under the control of the operator for in- 
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surlng a successful run. Additional discussion of these logistics appears 
In Chapter 4. 

« 

If the audience Is coming from out of town or from a great distance* 
arrangenents for food and shelter should be carefully worked out In advance* 
These arrangements may seem trivial or unimportant, but considerable ener- 
gies can be diverted from a run if participants are concerned with personal 
needs. If food is to be provided during the run, arrangenents should be 
made ahead of time. (It is usually desirable to have a coffee pot "bubbling' 
through a run.) 

The Game Overall Director should pick his advisors in advance and 
guarantee their continued presence and ability to perform their tasks. 
A pre-game meeting of advisors is practically essential to establish ob- 
jectives for the particular run and plan appropriate intervention strate- 
gies.' 

Finally, and if possible, introductory materials should be distributed 
to participants in advance of the introduction. If the game is being demon- 
strated, one would not expect that participants will read all of the pre- 
game materials or, if they do, one should not expect a great deal of learn- 
ing via this technique. However, under normal operating conditions com- 
plaints about inadequate preparation seem to crop up whether the introduc- 
tion takes 5 minutes or 5 hours; the advance distribution of materials 
should help minimize these. 



2. Opening Remarks. The Game Director must make an opening presen- 
tation to the players. Obviously, this will vary in style with the audi- 
ence and with the personality of the Director. Here again, experience 
provides us with some useful clues. A short opening seems to accomplish 
everything that a long one does with the exception of boring 'the players. 
Thirty well spent minutes describing the nature of gaming-slnulation, the 
background of the simulated city and a cursory introduction to each of 
the roles is usually adequate. The information needed to prepare such 
a statement is contained in varjLous chapters of this manual. 



3. Role Advising. After the introduction, it is useful to give all 
the players in a particular role extensive back^ound in this role. This 
is usaally done by breaking the audience into groups and assigning a roje 
advisor to each group. The mode of role advising is also a personalized 
thing and should vary with the audience. Clearly, lay participants or 
rftudents need a different type of introduction than professional special- 
ists. 

# 

As a general guideline, the role advisor should probably give a brief 
description of the nature of the role in the "real world." Subsequently, 
that description can be abstracted to the METRO-APEX situation; that is. 



the scope of the role in the gaae can be defln61. Once the role la under- 
stood (even if that und^irstanding is only partial), the advisor can ex- 
plain to the players the specifics of the worksheets and the details of 
the output* Finally, the role advisor can. If need be, suggest strategies 
and objectives to the players, trying to give then a perspective and con-, 
text with which to begia* 

At the conclusion of this introduction (which often takes about two 
hours) , «ost new players are confused and overloaded with infomation. - 
It is usually helpful if they are reassured that this Is.norMl and will 
soon be relieved after a cycle or so of play. J?brtunately, the play of 
the game tends to overcome the frustration Ip^ne or two cycles; there- 
fore, the exercise ends on a more pleasing and more confident note. 



4. The Play~ Routine. On the mechanical side of the operation, 
the advisors and the Game Director wist aake sure that worksheets are 
distributed correctly and filled out properly. The distribution of the 
computer printout also falls to the operating tean. General room main- 
tenance, the posting of svmvirj Infonaation, direction to the resource 
materials," etc., also oBCupy the operating team during a run. During the 
actual play of the game, members of the operating team serve es consultants 
to the players. Many of the issues and discussions that arise during a 
normal run of the gaxie are not documented sufficiently in the program and/ 
or the support literature to allow players to engage in more than an ini- 
tial attempt to resolve the proHems. Because" tiac for researching such 
problems is often not available, the operating team must supply the miss- 
ing infomatlon, as best as it may be able^ concentrating on conditions 
which are felt to apply in most situations. The operating team must supply 
the needed input as the situation arises . It might prove useful for a Game 
Director to record !:hose requests that arise repeatedly, research the prob- 
lems alluded to In those requests, and prepare responses in anticipation of 
additional requests for the same information In subsequent runs. Whatcvmr 
the source of the Information, it is Imperative that the full operating 
team be Informed of its content* 

'Perhaps the most ia5>ortant function for the operating team is the 
periodic critique. A great many activities go on simultaneously during a 
run of HETRO-APEX and, often, all the players are unaware of the overall 
pattern of events as they unfold. The Game Director must be sensitive to 
the needs of his audience for occasional discussion of this larger coiite::t. 
Furthermore, a large part of the learning experience for the participants 
is the discussion of their strategies, attitudes and perceptions— playing 
is not the only beneficial educational activity. 



5. The Play— Extraor'^-in^ry. (ht^f^ oftzca situations arise that 
call for the unusual* The game is only the skeleton of a complex urban 
Structure and ofteja the operating team is called upon to temporarily sup- 
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plement that skeleton by assuming the role of persons not otherwise repre^ 
sented. The Gazae Director and his crew should be sensitive to the players* 
need for such support and should be ready to respond • Particular types of 
intervention are described in greater depth in Chapter 6* 

SoMetljaes' these unusual situations do not arise, but for purposes of 
explication » demonstration » br even entertainment, their appearance could 
be facilitated. Here the Game Overall Director and his team should be 
creative and improvise to cnnstrucn an unusual event* For example, "GOD" 
might choose to jar the system with a pollution crisis, new 'industry, large 
grant of money or threats from the ghetto. It is this creative aspect of . 
operating the game that generates the most fun and excltcacnt. for the play- 
ers and the staff, in addition to providing the richest leatnlng and/or 
conmanlcatlon environment. Whether the intervention is a response to play^ 
.era* needs or initiated by the operating team, it is Imperative that all 
members of the operating team be aware of the boundaries and dimensions of 
the strategy* Some standard modifications or interventions are described 
in Chapters 6 and 8« 



6. Post-Game Activities. After each cycle, GOD and his c^ew nust 
prepare for and execute the computer processing component of the^^game. Of 
greatest Importance is the validation of the decisions. In appropriate 
situations, the role advlsprs can actually fill out the worksheets with 
the players — in this instance, they should be correct. More often, the 
players will fill out the worV^sheets. These should be checked carefully 
for consistency and completeneoa by the role advisors before the ,players 
leave the premises . Such careful checking saves enormous wear and tear 
on the staff during the computer processing. The role advisors should 
transfer the decisions as reported on the worksheets to the keypunch cod- 
ing forms carefully and accurately* 

The computer processing Itself is described in detail in the Computer 
Operator's Manual and therefore, will not be discussed here. However, it 
is the Game Director's responsibility to see that the computer processing 
is done correctly and on time. 



7. Critique. To reinforce the comments in the section dealing with 
routine, situations will no doubt arise that are of extreme value from an 
educational or coiHDiunlcations standpoint. At these times, GOD uay choose 
to stop the role playing and dirctiss the unusual events. Although much 
learning is derived from the play of the game, occasional review of the 
proceedings crystallizes key issues and allows all players to derive bene- > 
fit f)/om a particular event . 

T] 

' Kt the c6nclu8lon of a run it is imperative that players discuss their 
perceptions of what went on to reinforce and clarify knowledge gained earlier. 
Therefore, the Game director should lead a critique of the play at the game's 
conclusloiu One strategy Iq to announce that there will be one nore^ cycle 
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than the number actually played. This minimizes "end ofi:::jgaiBe strategy" cm 
the part of the players. The time reserved for the extra cycle can then be 
spent in critique. Critiques will vary x/ith each run and should draw atten- 
tion to those experiences most related to the goals of the group. 



Coaaaents on T'iffling 



The Game Director is responsible 'for the timing of a given run. Com- 
monly, each cycle takes about four hours (though a full eight hoursday may 
be spent on a single cycle;) and most runs cover about five cycles. Although 
^ the constraints on the audience often dictate the time for a run, the oper- 
ator should insist on at least three cycles of play and cycle time of at 
least th ree hours . If such time cannot be spent on a run, METRO-APEX is 
probably the wrong gaming-siaailation for the audience. 

Within a cycle, GOD controls the timing. Typically, cycles are marked 
with periods of intense interaction or surprising calm. These variations 
are not unusual and should not concern the director. Occasionally, GOD may 
choose to end the calm with some form of intervention, as for example the 
illustration of some key point or concept. 

GOD is responsible for seeing that decision forms are completed by 
some appointed hour. Here prodding by the Director and his crew is needed 
to push the players into decisions. This is a' part of the sianlation— 
most key decision s in urban areas are made with incomplete information aad 
insuffici ent time . It is particularly Important to assist those players 
who arc having difficulty in coping with the pressures and complexities'of 
their role in the early cycles. Failure by a single role player to make 
a coherenr set of decisions may be harmful to the overall run but, more Im- 
portant, it may be disastrous for the player— often leading to his "copping 
out. This is a point where the potential for learning exists for the stu- 
dent. He can, with the proper assistance, begin to put the causes of real 
world success and fdllure ifi perspective. Through this new insight he can 
add to t;he game and the experiences of the other players. 
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toLE OF GAME OVERALL DIRECTOR 

A. To Coordinate Pre-game Planning 

X. Consider objectives of a run and make sure METRO-APEX is the 
. right tool. 

2, Meet with game team (role advisors, computer operator, keypunch 

operator...) to plan for the run and assign »taff reaponslbllltleo. 
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Make role assignnents 

a. decide what roles to play and what to suppress 

b. establish desired tmnber of players for each role 

c. establish policy for role assigtnent (by choice, by randcwi 
selection.* •) 

d. assign non-gaaed roles (Judge, state and Federal govemaent. 
Public Utilities Comiasion, news media, pressure groups...) 

Establish any special conditions for the run 

a. set initial conditions in the computer 

b. write headlines for the newspaper J 

c. plan an initial T.V. newsbroadcast (closed circuit video tape 
equipment) 

d. decide on background legislation for the run 

e. clarify rules for the run (what constitutes a public hearing, 
whether land transactions must go through developers, how to 
deal with stiaulated industries...) 

Finalize schedule for the run 

a. decide on time for general introduction and role Introductions 

b. decide on nuaber and length of cycles 

c. decide on number and length of STEPs 

d. esfcablish election schedule 

e. decide on tiae for critique 

Finalize computer arrangenents for the run 

a. arrange for the use of a key punch 

b. check supply of computer paper (multiple-ply if available) 
and computer cards 

c> run project lists and cycle 1 printout (with appropriate 

number of copies) 
d. IBM 360 arrangements 

1. check JCL cards s- 

2. make sure data sets are allocated on a disk 
3* see about changes in priority 

Finalize other logistics 

a. reserve a rocra (or rooms) for playing the game 

b. make food and lodging arrangeaents 

c. arrange for refreshaents during the run 

d. arrange for xerox or copying facilities during the run 

e. arrange for the use of a calculator or adding machine during 
the run 

f . arrange for the use of closed circuil; video taping facilities 
during, the run 

Plan STEP Exercises . 

a. Mrite a description of each exercise j 

b. assign 'participants to special roles in the STEP (If necesaary) 
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9. 



10. 



11. 



c. arrange for "experts" to critique and evaluate STEP 

d. set up closed circuit video tape equipment to record the STEP 
(if desired) 

e. collect appropriate reference aaterial — 

Send out preliminary tsaterials to game participants 

a. include a time schedule for the run 

b. Indicate the location of the run, parking and eating facili- 
ties (include a map, if necessary) 

cJ^ indicate the role they ,will play and send appropriate role 
laanuals 

d. send general METRO-APEX literature (brochures, reprints about 
the game, etc.) 

Set up game roca with all necessary materials 

a. arrange furniture 

b. -post wall charts and maps 

c. distribute role manuals (if not previously done), reference 
manuals, cycle 1 printout, worksheets, and name tags 

d. distribute other supplies (grease pencils, paper, chalk, tape» 
thumbtacks...) 

Set up closed circuttj^ideo tape equipment 

rersee Actual Game Play 
Introduce the game 

a. discuss the nature of gaming simulation in general, and 
the goals and objectives of the run 

b. briefly review the major roles and the community of APEX 
County ^ 

c. review the schedule, the STEPS, and any logistics 

Set the pace of the game 

a. establish beginning and end of cycles 

b . encourage ' mlni-STEPs 

c. decide when to have news broadcasts 

d. decide when to break for critique 

Coordinate role advisors ^ 
Arbitrate when ^conflicts arise 

Hodify the game as needed 

a. assume simulated roles 

b. add cttses 

c. hold special meetings, hearings, court trials. •• 
Collect and tally elite; opinion poll votes 
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7« Collect news items 

J 

To Oversee Cotaputer Operations 

1. Complete "Instructions to Coaputer Operator" 

a. decide on changes in project list, etc. 

b. decide on use of computer options 

2. Check that role advisors code appropriate worlcsheets 

3* Code miscellaneous forms 
a* issue decisions 

b. candidate election tsodel infonaation 
' c. newspaper Inputs 

4. Check that cotaputer cards are punched and proofed 

5. Read and analyze computer printout in preparation for subsequent 
game cycles 

6. Keep list of coapeter "Bugs" (see D-3) 
To Coordinate Post-gome Activities 

V 

1. Moderate critique of the game 

V a. have role advisors critique the performance of the roles 
they have worked with 

b. have participants explain their objectives and the strategies 
they used to meet them 

c. draw generalization from group performance in the game 

d. relate game experieiice to "real world" activity 

e. relate game experience to course analysis ^ 

2. Analyze results of METRO-APEX qucstionnaitv^s 

3. Document any compnter "bugs" and suggestions for computer aodifl- 
cations and revisions 

4. Prepare an evaluation of the METRO-APEX run in general 

a. discuss whether stated objectives were met * 

b. discuss training implications of the run 

c. suggest modifications and revisions 

\ 

L 



ROLE OF ROLE ADVISOR ^ 



A. * To Introduce the Role 

£• Discuss objectives of the role 

2. Suggest strategies to neet these. objectives (in real world and In 
APEX County) 

3. Explain cottptiter printout 

4. Stress the interaclton with other roles 

5. - Introduce the resources and background Information available to 

the role 

6. Explain the organization of the worksheet and the basic Infoinnation 
needed on it 



B. To Help During the Cycle 

1. Collect news articles 

2. Provide reference material as needed 

3. As suae slxoulated roles as needed 

4. liaplenent taeetings> etc, 

5. Advise on filling out worksheet 

\ 

6. Instigate raini-S'^EP ' ^ 

7. Coordinate "on the spot" decisions with Game Director 



C. To Help with Computer Processing^ 

X* Look over worksheets before players leave 

2. Transfer decisions on worksheets to keypunch sheets 
\ ' 

/ 3« Suggest use of computer options to Gaae Director (i.e. force In 
exoflrtos, change background pollution^ etc.) 

D* To^ Help' with STEPs » 

I. Coordinate STEP preparation for the role 
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2. Provide special reference material 

3. Assume extra roles (such as angry citizen) 

• 

To Critique and Evaluate Player Performance 

1. Provide feedback on individual and group performance 

2. Relate game performance to "real world" activity 

3. Draw generalizations, if possible (and if appropriate) 

To Evaluate METRO-APEX in General 

1. Document any computer "bugs" that appear during cycle 

Zl Suggest Icomputer modifications 

3. Suggest manual** and worlzsheet revisions 
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The last chapter Included a brief section dealing with the tlnlng of 
a run. Specifically, it was stated that each run of the gaae should consist 
of at least three cycles (simulated years), the optinua number being five. 
Each <;ycle should span at least a three hour period, although a longer cycle 
Is within reason. Within these guidelines, the style of pUy can be varied 
considerably by using different schedules for the play. 

The most obvious constraint on the scheduling of a run is the 
bilit'f'of the participants. The aore subtle constraint is the goal and ala 
li-ihe participants in playing the game. Play can range between the in- 
tensive— two cycles per 4ay for two or nore days— .and the extensive— one 
cycle per week for five orNtaore weeks. Short intensive sessions may allow 
only cursory treatment of dertaln problems and can be exhausting for players 
and the operating team if not carefully scheduled. Nevertheless, such ses- 
sions ftre usually quite spirited, provide a good exposure to the game and 
lt« models, and require a relatively short tiae cocanitaent from the audience. 
In contrast, longer extensive sessions are conducive for deeper exploration 
of the issues and problems presented by the game; allow for in depth prob- 
ing of the strategies of the players and the nature of the processes in the 
simulation, and take on a more leisurely pace for both player and operating 
team. However, such sessions are often characterized by waning Interest on 
the part of participants because of the long delay between cycles, and they 
also require that the audience be available for several weeks. 

The experience with the exercise thus far indlcat^ that one cycle per 
day for five days is the most preferred scheduling arrangement. The balance 
between the difficulty of maintaining momentum and the need for in depth 
exploration of the nuances of the simulation is best kept within this range. 
Ciearly, if the needs of the audience are best met by a detailed, study of 
the system with a great deal of attention givAx to the raft of possible 
supplementary activities, the cycles should tun longer and- be spread out 
over time. However, if the audience needs only a cursory look at the sys- 
tem, shorter cycles over less real time are adequate. 

An additional hindrance to rapid cycling is the interim period that must 
be reserved for processing. For the tSA 360-50 and higher series computers, 
processing may be as short as one hour. The time from worksheets completed, 
their coding, keypunching, proofing and processing may take from one hour to 
five hours depending on staff experience and processing facility operations. 
Ad attempt to conduct multiple cycles in a single d|ty must take into account 
the processing timejnvolved. The STEP Bxercises (see Chapter 7) are often 
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conducted for the participants while the processing Is taking place. 
However, In runs over a longer period of time, the STEP Exercises can be 
Inserted at the discretion of GOD* 



A sample schedule is: 
WEDNESDAY 

3:00 - 5:00 
THURSDAY 



8:30 - 12:30 
1:30- 4:30 
4:30 - 



FRIDAY 



8:30 " ]2:30 
1:30- 4:40 
4:30 - 



MONDAY 



8:30 - 12r30 
1:30 - 4:30 
4:30 - 



TUESDAY 



V:3p 12:30 
.:S0 4:30 



Introduction to METRO-APEX 



Cycle 2 , 
STEP (staff processing) 
Return output 



Cycle 3 

STEP (staff processing) 
Return output 



Cycle 4 

STEP (ttt^aff processing) 
Return output 



Cycle 5 

STEP (Staff processing) 
Return output 



Room Arrangements 



The physical layout of the room is, an Important determinant of the 
probability of success for a given run. The room must be large enough to 
accomodate the players easily and comfortably. (A four hour period spent 
in an uncomfortable, cramped, smoke-filled room is a strong deterrent to 
an enthusiastic second four hours). The room should have blackboards or n 
an area for a portable blackboard* the furniture shtould be portable and 
relatively comfortable. Tables should be large enough to allow a reason* 
able amount of spreading out of materials by the players. The room should 
have adequate free wall space for the display references. 
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If laore than one room Is available for a given tmn, the flexibility 
of the room arrangements increases dramatically. Adjoining roams can be 
used for public hearings, court trials, board meetimgs, etc. If closed 
circuit video tape equipment Is available, an adjoining room can be used 
as a T.V. studio. A cardinal rule, however, is that all" cycle play take 
place with all participants available to other players. If participants 
disappear during transactions, continuity is lost and player frustration 
can become damaging to the game. N. 

The interact icn pattern that emerges during the game is usually high- . 
ly dependent on the placement of players within the room. Proximity breeds 
coalition. Individuals usually contact other players in those roles located 
near their own position first. Players in the center of activity often are 
involved in most of the interaction • Therefore, room arrangement can iso- 
late or emphasize a particular role. Several suggestiid room layouts are 
Illustrated In the following diagrams. ^ 
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Figure 1: Emphasis on a sixigle role~ Concentration of persons in the 
same roles 
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Figure 2t Emphasis on a single role — Dispersion of persons in 
same role 
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Figure 3; No special E,mphasis — Concentration of persons in the same 
role 
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Figure 4: No special emphasis-*— Dispersion of persons 
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Display Materials 

Several kinds of support materials for the players should be. .posted In 
clear sight. In gen^Jfl, It Is good practice to place aost materials In 
reasonable proxlal;^ to the role aost likely to ese them. This philosophy 
was reflected in the sample room arrangements. 

Player support materials Include: 1) I^nd Use Map, 2X Summary Tables 
(printout from the computer), 3) Elite Opinion Poll Tally Sheet, 4) One 
cony of the newspaper, 5) Other maps as available. Optlonfil items inlcude 
a rezoning record and a suimary of the preceding cycle s decisions on is- 
sues. 

\ 

Role Aaslgnmen ts 

The METRO-APEX gsanlng-siniulatlon haa been used effectively by as few 
as 17 or as many as 100 players. Gaming with very large groups, however, 
should probably not be attempted without a thoroughly experienced Director 
and staff. Optimum game size, with a seasoned Director, is probably froa 
30 to 60 players, but this is strongly dependent on the roles playej, nake- 
up of the lOayers and the specific objectives of the iimulatlon. The role 
asslsnments can be «ade in any one of several ways. Persons can be assigned 
rolS-*y random draw. A first come first serve philosophy can be applied. 
Persons can be asked for preference and assigned to maximize the number of 
persons in their first or second choice. Finally, arbitrary assignment can 
be made by the Game Overall' Director. The rationale of this latter approach 
is up to GOD. Whatever system is used, it is important not to let pre- ^ 
cxistliJg "cliques" band together during the run. In the past, rolea have 
been assigned: to match real world avocation to gamed role; to place people 
in the least (rather than nos^tsT'familiar role; and to match persons to the 
role in which they might learn the«08t, Igiven their backgrounds. 



The number of persons assigned to each role is a function of the tots-, 
number of players. There should usually be =ore County Politicians than City 
Politicians and more Industrialists than Environmental Quality Agcndy Person- 
nel It is usually advantageous to liave an odd number of decision makers in 
such roles as City and County Politicians. Also, the .election model will 
allow for the election of representatives for 3 city constitucnc^^sCWard 1, 
2, 3) and 5 county parts (Sub, /Township 1, Township 2, Co. at larger-vPC3l;. — 
large). An attempt is usually/raade to keep some balance between the repre- 
oentatlvca of the public and private sectors. The following chart sumaarUe* 
suggested role assignments for groups of different sizes. 
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" ^prSn'i"'^"'" "^^/' ^'^^'^ "^^^ Utilized as desired to stress 

n^ JnJ^. ^^^h larger groups of participants. 

mfv h^°L^ % specialized public planning agencies 

may be added or city and county planning boards combined. This board may 
be suructured to stress specific issues such as transportation, comprehensiv. 
long-range planning, health planning, etc. 
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Closed Circuit Video Tape Equipment 



The use of closed circuit video tape equlpaent can add greatly to the 
quality of the game. The video taping of STEP Eser daes, news broadcasts, 
and editorials and campaign speeches adds a new dlnenslon to the activity 
of the game. GOD can announce special 8;rant8^or sisulate some crisis situ- 
ation. Through the use of closed circuit video tape equipment, the par- 
ticipants often feel that they are active participants in the cooaunity* 
The laiaglnation and creativity of the participants with this aediua will 
often compare favorably with professional broadcast television programaing. 
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Chapter 5 



lOESCRIPTrON OF COMPUTER MODELS 



c 



k detailed description of the computerized ccnaponent of METRO-APEI Is 
beyond the scope of a kit of this type. At best, a sense of the nature of 
the basic sinulatlons aaklng up the system can be conveyed in dils document. 



In anttclpation\f the types of questtoiis^-thatrSften come from a 
group unfamiliar with Slmulatlbn^t-itr'Sseful j:o p:peface the highly spe- 
cialized deecriptionS^f particular siraulations vith a- few iKire general 
reaarks. Coaputer almulacion is a technique used by specialists to har-. 
neas the speed of a computer for the pui-pose of reproducing sequences of 
events and decisions Chat model change processes in real-world situations. 
Simulations are nortjally based on theories of "how the world works and, 
as such, are nothing more thau abstractions of basic natural and social 
processes. The computerized form of abstraction in ^TRO-APEX condenses 
time and reduces the complexity of esseatlal processes to manageable pro- 



In this exposition. It Is useful to categorize simlations according 
to the degree of sophistication of the underlying theory. )!cdels a^e simu- 
lations pifedicated on well formulated, logically consistent theories of 
actual, real-world processes. Algorittes are' less sophisticated, make- 
shift procedures that produce the proper set of outputs but, possibly, with 
a less than fair reprtssentation of the utider lying process. Clearly, this 
distinction is a natter o£ degree and, because the state of knowledge with 
respect to urban systtans is bo poor, many models prove to be nothing more 
than useful algorithms when subjected to close review. 

It is also useful to ident^y two distinct types of sinul^tion— social 
and eavironinental syscem slan^iatlon. Sluiulatlons of social systems arc 
based on theories of human behavior. These can be subdivided further into 
micro and macro sinulatlons. In urban or econoalc theory JaEgon,\si3Bulatloii 
of individual behavior and/or decision making is alcro-slmulationJ Macro- 
simulation is applied in sitwations calling for prediction of aggregate be- 
hJEVlor patterns. In contrast to social simulation, envirorawntal simulation 
is directed at describing the workings of natural or physical systems, par- 
ticularly as those syutems respond to stress from the social sector. 

For the most part, mlcro-simulatioos are a part of the gamed component 
of METRO-APEX. The computerized simulations described in the remainder of 
this section are largely nacro-sltBulations of aggregate behavior patterns 
or environmental sinulatlons. 




portions. 




l.v The T.O.«.M> Ko^ el. At the hn&rx of the urban-spatial locatd.on 
proceasJin METRO-APEX is Che Tloe Oriented Metropolitan Model (T.O.M.M.). 
T.O.M.mI is used to generate Che demand for urbati space, both res:Ldentl.ai . 
and coimerdal. A nodtf ication of the lowry «odel, introducing the notion 
of fiarsical^rather than total change in urban areas and the concept of 
household types, T.O.M.M. aasui^es that the initial configuration of basdc 
Industry Is prlsmry delving force 1? determining the shape of- the 
city. The number of hoospJwlds in the city reflects the ra^io of i'o^sjj- 
holds to employees of cities in the size range of Lansing. Michigan. EIouseQ 
holds are allocated In space so that the number of households in a glv<ai 
area Is proportion*^! to the potential oi that area for households, wheJ.e the 
potential of a particular area is a measure oE the employment opportund-ties 
in all other are^ weighted by their accessibility to that *rea. The jfivalL- 
ability of land also Effects the allocation oE households; areas- with large 
quantities of vacant land zoned for residential use draw househoWs. types 
of households within areas are determined so as to reflect the initial dls^ 
tribution In space of the various household types as well as the capitiil ex- 
penditure pattern oa schools and local Infra-structure. 

The' number of anployecs in each comerclal eaployment category' (local 
iDdiistrial as well as regional and local commsrclal) is a direct function 
of the numbers of households, by type. In the city. Cofflnerclal employinent 
is apportioned in space so that each analysis area la supplied with ade- 
quate service. Specifically, each area is assigned employment in each cate- 
L. proportional to the tnarket denand (the sua of household and basic em- 
ployment in all other areas divided by the accessibility from those areas 
to the given area)> generated in that area. 

The deoand for urban residential space is determit>ed in SEIX (s^ tjse 
next paragraph) as a function of the number of households demandl^ ss.«te. 
The deoand for comercijal space is determined by assigning a quantity of 
land ^er etepioyee in eaJch area. 

2 SELL Algorithm . Given the demand for space generated by th« 

T.O.M.M. «5Tb1, the SELL algorithm introduces the effect of the supply side 
of the aarket. SELL matches the deaand to the supply generated gaoe De- 
velopers. Because the supply created by decisions Jnade in a run of the 
aa«e is but a limited part of the total needed, the balance of the supply 
Zat be accounted for. Ihus, the assuaption is made that if space exists 
in an area where demand exceeds gaiie-generated mjfply, the exceac desMind 
is net by the tiarket. The skL algorithm ''cascades" 4teand from the most 
desired area to adjacent areas in the event that nelfiher gaaed not market 
supply in the given area is sufficient to meet the d«nand In that: area. 
Once th.e Slnal desnand In the area Is determined, the space occupied by the 
housing units la calculated. SELL also adjusts the prices and values of 
lands by calculating marginal adjustments according to the relative sise of 
dena^for space in an area compared to the overaU denand. 
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3* The GROW Algorithm > The GROW algorithm is little aore tlikn a 
linear extrapolation of growth in the basic industrial sector. Subject to 
modification by incoming exof irms (new f-irae-X- or operator intervention, the 
growth of the basic sector in all areas is cilculated as a straight percent- 
age set according to the type of industry found In the area* Growth in 
gamed industry is .added into the growth calculated by other means- 

4. The Voter Response Model (VRM) . Because a sophisticated stater^ 
ment of the local electoral process is glaringly absent in political science 
literature, the METRO-APEX fonaulation will be credited with the title 
•Vaodel," as no alternative* concept has been presented and validated in the 
literature. One basic hypothesis underlying the model is that the rate of 
turnout has .a' critical effect on the election outcoae because the composi- 
tion of the voting public bhanges markedly as turnout rate changes. Thus, 
two components make up the VRM — turnout calculations and the subsequent 
determiixatlon of issue outcome. 

The turnout for an election is calculated as a deviation from one of 
two norms, the norm in major election years (candidate election as well 
as Issue election) or the norm in non-major election years. The deviation 
Is a function of the quantity* of dollars included In issues on the ballot, 
the quantity of campaign expenditures stirring up interest, and a random 
effect. The average turnout rate thus calculated Is broken down by house- 
hold type so that the higher the average tucnout, the greater the propor- 
tion of lower class .voters. 

Given the turnout, the VRM^etermines the outcome of specific bond or 
mlllage issues. The support for a'^^glven issue is calculated by computing 
the deviaiton from typical average support rates. These rates vary by house- 
hold type as well as issue type (basic or nont^basic) . The lower class house- 
holds are generally assumed to beJLess supportive of higher taxes. The de- 
viation from the typj^al rates is a function of the dollar size of thei issue, 
the elite opinion poft on that issue, the campaign contributions for ahd 
against the particular millage or bond, the overall tinemployment rate for 
the community (a proxy for general community satisfaction) , and a random 
effect. The resulting support rate8>-by household type, are applied to the, 
turnout rates by type with the f inal^ result taken a'fi positive if the sum of 
the supporting voters across all types "is greater than half of the total 
number of people voting. 

/V - - , 

S f The Candidate Election Model (GEM) . TKe GEM is' less than a per- 
fect simulation of the local candidate election process. ^Because the time 
constraints in gaming are so severe (one year is condensed into a few hotirs), 
the model must be tailored to meet several constraining specif lea tl^s and, 
therefore, cannot capture thevfull dynamic of local el6^(ftion campaigns. 
However, the abstraction of the process does include elements of a campaign 
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and, if used with inagination, can Induce staall-scale party-and/or or- 
ganization politics. 

There are four components to the CEM-- the "party support," the caa- 
paign, the perfonsance of the incumbent and randoa effect. The party 
support aechanlsm is an operator option. In the noraal election process 
of the game, the vote by the elite of the connunity (the participants in 
the gaae) slmtlates their public stand for or agaix^t the incuztbent. The 
players' votes account for 60Z of the outcome of the election; however, 
when no elite vote is held the "party support" is split equally between 
the candidates. If the Game Director chooses, the "party support" laay be 
weighted to simulate community voting patterns that exist in the "real 
world." 

The campaign component compares the relative positions of the candi- 
dates with the pressure groups and household types active in the electoral 
district. The candidate spends accrued campaign funds stressing his posi- 
tions on the numerous newspaper issues. Scores are compiled for each can^ 
didate by comparing the issue outcomes, the pressure group and household 
type positions, and player's poaitdon, with weighting done according to 
the dollar expenditures on the numerous issues. 

The incumbent performance component evaluates the status of the jur- 
isdiction with respect to taxation rates, deficits or surpluses, capital 
plant program and operating expenditure pattern. The incumbent is rewarded 
according to his jurisdiction's successes or failures in these areas. Fi- 
nally, a random factor is applied to the result. 

In the event |:hat nd gamed player comes forth to challenge an incum- 
bent, the OEM will supply, at the discretion of the operator, a siimilated 
opponent with a well-defined political outlook. The simulated opponent 
takes stands on issues and allocates money stressing those positions in a 
fashion analogous to the gamed opponent%^ 

6. The Air Model . The Air Model is made up of two distinct compon- 
ents. The first calculates the total emissions generated in each analysis 
area and the second converts those mission readings to air quality measure- 
ments via some statistical techniques developed by Dr. Ralph Larson. 

The emission rate in each analysis area is the sum of all emissions 
from industrial point sources, automobile exhausts (line sources) and 
space heating. Industrial contaiolnfitlou is the sum of all emissions from 
gamed and simulated industries operating in the region. Automotive mis- 
sions are,, for want of a better means of calculation, proportional to the 
^employment potential of the various areas; employment potential is assumed * 
to be a reasonable proxy for quantity of activity in an area. The total 
emission rate is a T.O.M.M. projection of the number of auto-miles traveled 



in the city (as the access coefficients change so will the missions) 
multiplied by the average ctuission rate per auto-^ile. Space heating 
emissions reflect the number and composition of households In each area-— 
lower class households live in homes with "less-clean" heating systems. 
Also, as the number of cycles of play Increase, a trend toward use of 
cleaner fuels in households is bttilt in. 

/the diffusion component is based on a standard form of the Gaussian 
Diffusion equation. It is assumed that there are only 29 point sources 
(the centroids of the analysis areas) and a maximum of 29 monitoring sta- 
tions (again, each analysis area). The emissions from each source are 
diffused across the city seasonally so as to capture the differences in 
weather conditions occurting at different times of the year. 



7. The Water Model . The primary objective of the water xaodel (to 
provide capability for r out ing| temperature BOD and DO, total dissolved 
solids, nutriefiilxs and coliformlbacteria through a stream or canal system) 
is served by structuring separate models for each quality parameter and 
then coupling these models into an "integrated system" simulation package. 
Separately, one model is capable of representing the thermal behavior of 

a turbulent, fully-mixed stream. A second model describes the waste- 
assimilation characteristics in the stream, and a third provides for the 
routing of the conservative minerals. Linked together, the models provide 
the capability for simulation of the behavior of a given quality parameter 
within a branching stream or canal system as well as the capability for 
simulating the'^interrelationships between the various quality parameters. 

8. The Newspaper Algorithm . Issues in the newspaper are generated 
from several sources^ Selected issues are pre-set to appear in particular' 
cycles. The state, national and a small sampling of local issues are of 
this typt 0 

Many issues are part of a linked chain of issues. The decision made 
by the responsible player' in resolving a given issue is used to trigger a 
response issue in the next-cycle newspaper. Sets of linked issues carry 
certain problems from the status of a mere annoyance to a status of one 
of several possible disasters. Players' actions select the disaster, or, 
in the case of expert decision making, the favorable outcome by forcing 
the linkages through a complex "decision tree." 

Other newspaper issues are triggered by action or non-ac.tlon in the 
game arena. Jurisdictions falling below pre-set arbitrary standards in 
their operating budget expenditures are cited in the newspaper. Similarly, 
analysis areas with a low level of capital investment per capita and/or 
unusually high levels of pollution are identified In newspaper headlines. 
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Finally, announcements of exofiras are pre-set by cycle for publi- 
cation in the newspaper. Issues associated with the opeKations of selected 
industrial firms are also printed in the business page 

To see how these models are related to the main program, there are 
general flow diagrams which can be found in the Computer Operator s Manual. 
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Chapter 6 

OPTIONS FOR THE GAME OVERALL DIRECTOR 



The computer program of the METRO-APEX game is a rigorous, exact ixig, 
large and sometimes cumbersome vehicle* It can be a constraint on the 
activities of the game — players regularly want to experiment with de- 
cisions or strategies that cannot be directly accommodated by the com- 
puter program. However, the program is far more flexible than one woujd 
believe at first glance and, therefore, the game is quite flexible too. 

Various options in the gaM that can be used at the discretion of the 
Game Overall Director are described in this section. These options can be 
used to modify and supplement the game to add richness and depth, to accom- 
modate or accentuate many special objectives of the Director and to deal ' 
adequately with unexpected issues that arise during play. 

Included are a brief description^ of supplementary gamed roles, pseudo- 
roles, and various data options which the Game Director can use to influ- 
ence the game. In addition to the options described herein, the Game 
Director m^ want to innovate by adding additional pseudo-roles, supple-- 
mentary rol^ and STEP Exercises. By manipulating the game in these ways, , 
the Game Dirifetor can alter the normal game pattern considerably. 

Additional training exercises that supplement the normal play of the 
game can be inserted by the operator to add new issues and problems to the 
game or cover selected subjects in greater depth. These supplementary 
exercises are called STEPS, Supplementary Training &cercise Programs, and 
are discussed in the next chapter. The remainder of this chapter will 
take up the built-in methods for massaging the program, operator pseudo- 
roles and supplementary gamed roles. 

Pseudo-Boles 

As was mentior^-i before, the basic game<^ roles are the Politicians, 
Planners, Environmc :al Quality Agency, Developers^, and Industrialists. 
These are the role ormally played with smaller groups. 

In addition to these gamed roles, the Ga«e Overall Director will 
often find it necessary or advantageous to introduce pseudo-roles bythlm- 
silf or by one of the role advisors. 
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Comaonly required pseudo-roles are: 

(1) Judge 

(2) Federal Government Agency 

(3) State Government Agency 

(4) Excflrm Representative 

(5) SliBulated Industry Representative 

(6) Public or Pressure Group Representative 

(1) Serving as Judge ,'- Quite often, the Game Overall Director will 
be called upon to represent the judicial branch of sovemment^. Usually 
this legal pseudo-role vlll deal with eases of pollution control or zoning; 
however, other Issues may require the rulings of the court. Fines can be 
carried out by forcing cash tranfifers from the guilty party to the govern- 
ment, (If available, skilled observers such as faculty may serve as Judge 
In lieu of GOD). 

As an example of a court case, an Industrialist may contest the BQA^s 
charge that he violated effluent standards. The Judge might ba entiled 
upon to hear the evidence and pass judgment. Including the assessment of 
fines and court costs. Tlze Legal Reference Manual is designed to assist 
the operator by providing him with the necessary legal information to 
effectively carry out this pseudo-role. 

(2 & 3) Federal and State Gcvernments 

a. Special Grant Awards. The only representative for the Federal 
and State governments in METRO-APEX is the Game Overall Director or a 
member of his staff. One of the functions of the government role is serv^ 
Ing as a grants officer of the appropriate federal or state agency. Dur- 
ing the game, the EQA will submit requests for funds to the government 
representative who negotiates iHLth the county and Its agency In setting 
the terms of the grant. Negotiations are likely to cover the amounts of 
the grant, the expenditure pattern of the grant and the amount of the 
county funding commitment. Funds are granted just for the cycle In which 
funds are to be used; however, a requirement for the presentation of a 
budget outline for a three year program could precede the granting of the 
first year*s funds. Even if a three year plan is approved, grants are 
normally awarded to EQA with the specifics of each year's portion rene- 
gotiated annually. 

The government roles may also represent other agencies .such as De- 
partments of Housing and Urban Development, Health, Education and Welfare, 
Transportation, State Highway Departments, etc., within the government 
structure, with which cities may contract for certain projects. The 
government roles can set the terms of proposals, defl^ne the context of 
projects and negotiate the financial terms of grants. Thus, in much the 
same way that federal and state governments (in the real world) direct 




local jurisdictions towards the use of certain progrens, to address cer^ 
tain problems by controlling financial support, these roles can influencie 
the course of a game and the stressing of selected issues by the partici- 
pants* The mechanisms for tnaking the cash ai/ards associated with grants 
arising in this fashion are the special grants or cash transfers which 
are doded on the appropriate worksheets. 

b* Pollution Regulation and Enforcement* The Legal Reference Manual 
contains a sunoary of State Pollution legulations, the Federal 1970 Clean 
Air Act Amendments, Federal and State Water Pollution Control Legislation, 
Solid Waste Legislation and various other basic legal, guidelines. The 
Game Overall Director has the option of starting the game with or without 
these laws in effect. In the air pollution control field, for instance, 
the game may be started with federally api/roved state implementation plans 
in effect or with such plans not yet appiWed and pollution regulations 
totally the : /jponsibility of state andVlopal agencies. 

The federal or state government roles may allow the loc^l EQA with 
its APCO, WQM and SHM functions to develop its own fpollution criteria, 
standards, control strategy and. eais&ion regulations under the state en- 
abling legislation; the-rqles may influence the local agencies* regula- 
tions by changing the state air pollution Emission regulations (entered 
on the APCO coding sheet) or by pronouncing that stat^ water pollution 
regulations have been adopted. The Game Director, through the government 
roles, may introduce the requirements to meet Federal Air Quality Standards, 
Automotive Emission Standards and "New Source Performance Standards set by 
the Federal Environmental Projection Agency (EPA). If it is specified that 
the Federal Laws are in effect, the threat of direct EPA enforcement of 
those regulations may be used if the local agency does not adopt an ade- 
quate and effec*-ive program to meet and enforce those regulations. There 
ar6 obviously mpny other levels and types of influence the federal or stag^ 
govemaent roles may exercise. The-,choice or options used should depend 
upon careful consideration by the Game Director and staff of the type of. 
group playing )the game and the objectives of the particular exercise. 

(4) Exofirm Representative. Each cyle the newspaper will list new 
exof inas wishing to locate in APEX County. The time ^ amount of Developer 
inveataent and Politician initiated projects required tq^lu^e the firm to 
APEX County are also specified in the newspaper. Ofthh the Planners and 
EQA will want additional information before endorsing zoAing; changes or 
new projects ice., how many people will be eaployed. Is thiaf cxofirm a 
potential polluter, etc. / * ' 

The Game Overall Director or a staff member is normaUy designated as 
Exof irm Representative to handle such requests for information* The Game 
Directorvshould provide the Exofirm Representative a listing of Pile 5 of 
the program which provides a summary of all cxofirm data. The Exofirm 
Representative can also assist GOD in determining whether or not to ''force 
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in" 3n exof irx (see Control of Growth Rate under Computer^Data Options) . 

(5) Simulated Industry Representative . In addition to the seven 
gained industries (those represented by players) there /are 33 industries 
simulated in the computer. A pseudo-role in which the Game Overall Director 
or one of his staff acts as "ronresentacive" of the simulated industries is 
useful ill many game situations. ' 

Even though tlie Environmental Quality Agency personnel can determine 
a sinulatcd industry's production rate, e:nission rate and emission control 
status by ordering a plant inspection or emission measurement on the ind.is-' 
try, the players often request a "live" representative to talk to. It Is 
more realistic and satisfying for many players if they have access to a , 
rer/resentdtive from whom they may request additional information. a1)out the ^ 
simulated indus'try,. with whom they may discuss pollution control measures 
and against whom they may serve notices of violation. ' 

The Simulated Industry representative may aj.50 work with the gamed in- 
dustries in preparing an "industrial position" on many community issues 
and speak up for the simulated industries fn hearings, and STEP Exercises* 

(6) Representin5» the Public . Two hundred thousand screaming extras 
are not usually kept in the wings to represent public opinion auring a 

^ run of METRO-APEX. Sometimes, however, certain events in the game should 
logically trigger some 'ioru of citizen response not included in the news- 
paper or manifest in the community social indicator. The Game Overall 
Director can choose to use all of his power (cash transfers, yellow 
journalism, etc.) to back up a f/seiulo-role play action a« a representa- 
tive of an irate citizen or special interest j'^roup. Even with larger 
groups where the suppie^nentary ^ainea rol*j:-s of Newspapermen and Pressure 
Groups representatives are played, COi) nay fivA it advanta,^,eous to add 
his "public response" to the '>ame to stress some issue he feels is im- 
portant but is not adequately represents . 
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Environmental Quality Agency Role Options 

The Environmental Quality Agency (EQA) is responsible for the achieve- 
ment and maintenance of environmental quality in APEX^ County. Under this 
broad mandate the EGA will normally be interested in abatement of air and 
water pollution, solid waste disposal and in instituting categorical pro- 
grams in noise, pesticides, radiological waste, etc. However, In order to 
allow GOD fler.ibilitv to tailor the EQA efforts to the group size and to 
his particular objectives for any group, a separate Role Manual and separate 
computer printojt are provided for the EQA, Air Pollution Control Office(r), 
Water Quality Manager and Solid Waste Manager- This allows the Game Di- 
rector to suppress or stress the APCO, WQM or SIW. For small groups where 
the Y.QA Office inay be limited to one EQA director and a two man ' Caff, the 
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Game Director niav choose to concentrate on a single pollution probl,em such 
as air pollution. In this case, tiie ^QM and printout data may be given 
to the EQA in the first cycle only, for general information, o^- not provided 
to the players at all. If the Director wishes to stress agency management 
and organization he oay vish to assign a number of players as KQA offii:e 
personnel and let the groups organize themselves into an orj^anization ^uch 
ks EOA director, APCO staff, WQM staff and SWi staff, or an EQA office^with 
functional staff responsibility with duties (encompassing both air, water 
and solid waste pollution problems) assigned in terms of public education, 
legal staff, enforcement staff, etc. An alert Game Director can utilise 
the flexibility available in the combination of these roles to stress or 
teach manv various aspects of environmental management and control. It 
should ^be' noted, however, that the interrelationships between air pollution, 
water quality r:anagenient and solid waste mana^^ement (i.e. water treatment 
systems causing air pollution, air pollution scrubbers causing water pollu- 
tion with competition between air and water pollution for scarce resources) 
.aakes the playing of Che full FQA, /\PCO, WOM, and Sm roles much richer and 
meanin^^ful than any abbreviaced EQA role. 



Su pplementary Caraed Roles 

With large numbers of players, the opportunity and need to represent 
other actors in the urban system suggest the creation of supplenentarv gamed 
roles. The pseuao-roies of che operator and his staff dc<?cribed in the pre- 
ceding section (judge, ^^.overnnt-nt representatives, etc.) can be turned over 
to a gamed player if the situation allows for such multiple role play by 
participants. In addition to these roles, several gamed roles which may be 
played at Game Director's option have been successfully appended to the basic 
structure of the gnme. 



The supplementary gamed roles differ fron the pseudo-roles in that they 
are fully integrated into the jzane and arc de>i>->ned to be as rich and inter- 
active as the basic gamed roles. All supplementary gamed roles have manuals 
and computer printout. In essence, the supplementary roles ciffer from the 
"basic" roles only in that they may be deleted for smaller groups of players 
without unde^-mining the basic effectiveness of the game. On the other band, 
the supplementary roles when played, greatly enrich the game and are recom- 
mended whenever possible. / 

Supplementary roles or role options for which materials are included 
in the kit include: 

(1) The Xewsmedia Role 

(2) Pressure Group Roles 

(3) County Chief Administrative Officer, City Manager Roles 

(4) Regional Planners 

(1) The Kewsmedia Role . The newsmedia ^unction is an extremely im- 
portant, perhaps essential, catalyst in a successful METRO-APEX g^me. The ^ 
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inform«-ition transmitted and issues raised in the hfETRO-APEX NEWS and in the 
Video news has an important impact on the scope and direction of the game. 
It can also help to pull diverse elements of the game together (or initiate 
conflicts) and focus activity on certain community issues and problem^. The 
duties of the Newsmedla role might include: 

1. Soliciting and collecting news releases fron players, editing the 
news and putting desired releases in the newspaper. 

2. Preparing video-taped news broadcasts, man-in- the-street interviews, 
editorials and special programs for broadcast to the APEX community. 

3. Preparing and making press releases during each cycle of play to 
accent important activities of the cycle. 

A. Video taping anJ reporting on the STEP Exercises and editorializ- 
ing on their impact on the community. 

If METKO-APEX is played with a small group and insufficient par- 
ticipants are available to play the Kewsmedia role, the Game Di- 
rector and hi^ staff normally try to perform at least the most 
important aspects of the role- Even if the Newsnedia role is be- 
in<; plaved by participants, the Game Director may find it tene- 
f icial to add headlines ^ issues and editorials which will focus 
attention on some issue or objective he considers important to 
the success of the game . xj ^ 

Unlike most of the other players, the Newsmedia role has no special- 
ized information or coTr.puter output (except the newspaper and video 
news generated by the role); the main feedback is the player re- 
action and interdiction resulting from the news presentations. 

The Neiismedia role should carry out many of the functions common 
to oth^ plavers, such as voting on the Elite Opinion Poll, run- 
ning for office, participatinc in hearing, and so on. Because 
the role is supplementary and less well defined than the standard 
roles, it is likely to require greater creativity on the part of 
the player and, perhaps, greater assistance from the operating 
team. 

A more thoroue.h Newsmedia role description and details on how to 
pre;, tre headlines and issues for inclusion in the newspaper;»^are 
included in the Computer Operator's Manual and the Newsmedia Role 
^ Manua 1 . 

(2) Pressure Group Roles . Pressure Group roles in METRO-APEX add 
substantially to the intenclty and realism of the game. As in real life, 
Foliticians, public agencies arid private profit-making organizations tend 
to make decisions based on their own self interest, on the immediate pres- 
sures facing them, or at best, on own concept of what constitutes 
"good" for themselves and the conmiiriitv. If private and public interests 
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are represented in the same by only the Industrialists, Developers, and 
Politicians, and if the Pressure Group roles are not played, additional 
public inouts should be represented by the Newsmedia and Game Director 
inputs. Since many of the activities and decisions made by the Politicians 
and Planners affect the general public but do not deeply and directly affect 
the Industrialists or Developers, citizen reaction to these decisions and 
policies are much more keenly felt if citizen pressure groups are present 
^^-^ to criticize ami comnent. 

Citizen pressure grou^ often criticize public officials for making 
decisions in a vacuum and qor deciding on complete plans and policies 
prior to the required "open hearing" in which these policies are nublicly 
presented. Many citizen groups in the real world are now demanding that 
lay committees be involved in the early formative stages of planning and 
policy making; that pressure groups representatives be consulted before 
public officials decide "what the public needs," 

This rvpe of citizen activity can add greatly to the dvnamics and 
realisu of Che i^.^ae and STEP sessions* 

A gener.ll ''r^rssuro Croup role description and sample role descriptions 
for pressure fcruups are incbided in the Pressure Group Role Manual, Role 
descriptions arc presenter for the following, Pressure Groups: 

Labor Council 

Uelfare Ki.:hr5. Cr^;ar iz^Cio::) 

Coo^ Govermaent Ler^nie 

APEI County Ta.;payers* Association 

Lea^xue of V'oxen Voter:? 

Chamber of Cor.'a:.erce 

Community Coalition 

APEX County Medical Societv 

APEX County Hospital Council 

Sierra Club 

PTA 

APKX County Crance 
Interfaith Church Council 

Additional pressure groups descriptions and roles can be develo^^ed by the 
Game Ch/erall Director (or the players) as required. Instruction for com-- 
puter processing the pressure group decisions can be found in the Computer 
Operator's Manual* 

(3) Chief Administrative Officer (CAP) /City Manager Roles . One of the 
most complex roles in METRO-APEX is that of the Politician, since this role 
is the focus of most public sector decisions. The Politicians are usually 
hard pressed to (1) absorb all of the informational inputs and demands made 
upon them, (2) organize these inputs into policy decisions, (3) implement 
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their policy decisions with projects and proj'^rams, and (A) structure their 
budget to finance the programs. 

To pllow them more time for general policy decisions and for more 
personal interactions with the other roles, the Game Overall Director may 
wish to free them from some of these duties by providing them with a CAO. 
The CAO can beW great assl'^ncc to the Politicians by preparing a recom-' 
mended yearly program and budget, i.e., filling out their worksheet. The 
Politicians can then conside^^^ ^'^^ recommendations, question his justi- 
fications, and accept or modify his recommended program, projects and bud- 
get. The CAO serves at the direction of the Politicians and performs, for 
them, various duties. These duties may include administrative tasks, policy 
and budgetary recommendations, information gathering and' coordination be- 
tween government department:- and agencies, 

A City Manager/CAO role description is included In the CAO Role Manual • 

(4) R egional Planners Role . Compared to most other roles, the Planners* 
role is unstructured and requires ingenuity on the part of the player- Each 
Planner's staff is responsible to either the city or county Politicians un- 
der the existing system. A Regional Planner's staff role, charged with com- 
prehensive planning for the entire region, may be added to the game. Sup- 
plementing planning process with Regional Planners responsible to a larger 
political jurisdiction than those represented in the game adds a role which 
serves as a community conscience in the planning process • 

It is expected that the Repional Planner '3 ^^le, if employed, will be 
the coordinatim> force /between city, suburb, apd c:6unty- The larger issues 
of planning — overall pre* tn strategies, redistribution of income and wealth, 
coorainated transnqt'tation svstexs, corr^prehensive land use planning and so 
on — should be considered and acted upon b-"^ the Regional Planner. 

vCith larger groups the Regional Planners role can be expanded to cover 
many of tht* above roles in depth. 

^^G^^^ onal Planners/Transportation Planners Role . See Transportation 
Route Sta<rios under Computer Data Options of this Chapter and the Regional 
Planner/Transportation Planner role description in Chapter 8. 



Comput e r Data Options 

On the IBM 360/570, data input options are activated via card input 
at the start of each cycle or through utility programs that supnort the 
master progran. The doscr-iotions of the various options presented here are 
non-technlcal^ — the concept or idea underlving each option is described* 
The technical details are included in the Computer ^Operator's Manual. 

(1) Chanp,e the contents oi the cnu data files. A very dangerous, yet 
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verv fruitful pro-ran manipulation is the modification of Che raw data 
in the files. WARNINC-- The char.gins o f data files may prove hazardous 
to your health . Because of the highly interrelated use of certain data 
entries within the program, changes in that data often result in unwanted 
ramifications in unexpected places in the program. 

The technical apparatus for changing data files is not overly diffi- 
cult to use. Deciding what to change Is the far more challenging aspect 6£ 
the file modification option. For example, a decision to change residential 
units in a given analysis area from one type to another might seem like a 
fairly innocuous alteration. Some developer might strategize to upgrade 
existing' units rather than to demolish and rebuild; therefore, such a 
change nipht he in order as there is no prc-set method for upgrading hous- 
ing in the ''ame. However, after the change is completed, many related 
variables such as density or selling price would still reflect the origi- 
nal land use distribution. Thus, the data would have some inconsistencies 
which could produce strange results such as an overly high selling price 
for that type of residential unit, th^ supply of which was increased by 
the file modification. _ _ • . 

~(2) Addin<> N'ew Projects or Programs . Unlike the preceding option, 
the modification of the project or the program list is done prior to run- 
ning the standard cycle in the computer.. An utility program (fileprint) is 
provided for the IBM 360/370 to allow the operator to create and remove 
projects or programs from their respective lists. The technical description 
of this utility is included in the Computer Operator's Manual. 

This option is available to enable the Game Director to accommodate 
player d^ands for additional programs or projects. Frequently, during 
the course of olav, the Politicians^ or Planners develop strategies for 
which there are no pr«^-seT iffojects or special programs. Occasionally, 
the existing definition of a project or program is unsatisfactory (for 
example, the cost mav be too high or too low). In either case, a new 
project or program, or the deletion or revision of an old project, may 
meet the players' need. 

(3) name Director's Cash Transfe r. One of the key flows in the game 
is the flow of cash. At times, the Game Director migh'c find it desirable 
to infuse cash into the game for one reason or another. For P-xample, GOD 
mav choose to loan money to a Developer or Industrialist for a particular^^ 
type of develontaent. Bv using this option, the Game Director can create 
money by transferring cash into the accounts of the various players. 

(4) Tov ing with the Candidate Ejection Process . The periodic re- 
election of City and County Politicians provides the Game Director with 
ample opportunity to change the course of the game. In its standard form, 
an election consists of a campaign bv the candidates composed of decisions 
un hou to spend oanoaign funds stressing various issues and campaign 
soeeche'? to the gar.ed plavers, a vote by tbo game players, entry of these 
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decisions and the results of the vote to the program, and, lastly, a run 
of the Candidate Election Model. The Game Director can alter the standard 
form in a variety of ways* 

Usually, an election is held every other year or cycle. If GOD chooses 
to give the current administration additional tim^Ho enact a program, the 
election can be held every three or four years or^s^bfeen as he chooses. 
Similarly, if he chooses to oust an administration before two years have 
passed, an election can be held after only one cycle. 

For any given election, GOD can exercise several options to influence 
the mode of proceeding through the election process. He can choose to have 
an active can;paign, pairing gamed players in head to head contests, or a 
passive campaign* matching gamed^players and simulated opponents. The 
former is the more exciting, the more time-consuming, and the more chaotic. 
If the option of matching gamed and simulated opponents is selected, , the 
Game Director must decide on the character of the simulated opponent. The 
range is from the far le^t to far right. The explanation o'f the election 
input procedure can be found in the Computer Operator's Manual. 

The energies of the plavGirs devoted to campaigning can be somewhat con- 
trolled by the Game Overall Director. Preparation of speeches, time spent 
giving and listening to speeches and the method of presentation are subject 
to his control. By varying the time that candidates are announced, the 
Game Ov^-ail Director can limit or exaggerate the influence of the election 
over the normal play of the game. Early declaration of candidacy (for 
example, the start of the election cycle) allows players to campaign as a 
part of their normal activities, but late declaratxon (after decisions are 
submitted but before computer processing) liiriits the election to extra-game 
activr>y. 

Finally, sixty percent of the vote in a given Candida ce election is 
under the control of the Game Director. Caution should be observeji, since 
the students usually become very involved in the election process. The 
question of 'Vny was I defeated?" may prove embarrassing* 

(5) Control of Growth Rate . The prime driving force behind the 
growth in the community is industrial development measured by the change 
in the numher of jobs av-ailable in the county. Two options are available 
for manipulating the rate or direction of growth. The first is the forced 
input of exofirras (new industries expressing a desire to enter the commun- 
ity) ard the second is the addition or subtraction of employees in selected 
analysis area in the count v. 

Each cycle, the newspaper lists industries wishing to enter the county. 
Ordinarily conditions for entry are set pertaining to capital investment 
or rezoning on the part of the Politician and investment by the Developers. 
In tts simplest form, the exofirm option enables the operator to force the 
admission of a new industry in the analysis area of its choice overriding 
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the desires of the g-me players'. Thus, the. growth in the community can 
be stimulated bv operator interventioff. In its more complicated form, 
the exofirm option enables the operator to force the admission of a new 
exofirm in the analysis area of the operator's choice. In this instance, 
not only the rate of g-owth but the direction is influenced by Game Over- 
all Director's aqtion. The mechanics of this canbe foundin the Computer 
Operator's Manual. 

(6) Industrialists Dividends, Production Level s If the Game Overall 
Director does not intervene the program will automatically deduct dividends 
fron each Industrialist's cash balance. The automatic dividends are de- 
termined bv deducting from the Industrialist's net profit alM money over 
5 figuiuj i.e. a net profit of $1,375,000 leaves a cash carry over of 
.^73,000 and n net profit of ^.5,105,000 leaves a cash carry over of ?5000. 
The Game Overall 1j: rector or Industrialist role advisor, acting as the 
Board of Directors, nay cum^e the amount of dividends paici out fror SI. 00 
to c*ie total net cash on hand. 

This option allows the Director to influence the industries' cash 
accunvilation and control tho industries' capital available for plant ex- 
pansion and/or pollution control systms. The Game Director or Industrial 
role advisor mav wish to arbitrarily deterninu dividend payments or he 
may wxsh to ner.ociate the dividend amount with the Industrialist (plant 
manager), Ihe option depends upon the Director's views on the desirability 
and tiriim; of plant expansions, purchases of pollution control equipment, 
or other expenditures. The Director or Industrial role advisor, thereby, 
can affect the balance qf public sector /private sector power in the game, 
tnani^ulate the ability or the Industrialists to comply with EQA pressures 
for pollution control, or brin- out other objectives or issues that the 
Director may see an opportuniuv to .tr<r>^. 

GOD m«\y also inter/ene the lnd.istrlaUi>tM plant operations by 
simulating a labor dispute, crop failure, natural catastrophe, etc, bv 
dccreasin^^, an industry's production level for a particular cycle. 

Labor disputes can be simulated by Pressure Group or pseudc-role con-- 
tact with the industry managers or by newspaper headlines • If a wage con- 
tract settlenent Is successfully ne^^otiated, the industries can be chairgcd 
Che aew va-,e r.jte& instead of the wage rates called out under *'Cost Faetors 
for Cvcle 7' in the Industrialist printout. 

Another e-annle of a reali^5tic effect or an industry's productioa level 
can be dcnon-^rr^ti-d with Industry Uo. 7, Shick Cannery* The Cannery, in 
lar-e part, depends on local agricultural production for the raw fruits and 
vegetables that it processes. Extremely bad air quality can be s^^id to be 
decreasing crop yield and thereby put at ica3t one industry on the side of 
controlling air pollution emissions. This industry's production can also 
be affected by simulated bad weather* GOD is left to his own ingenuity to 
create other issues and imract'>, like these suggested above, as the needs 
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and objectives of the game dictate. Details of how to influence the 
computer data to affect dividends, production levels, etc. are outlined 
in the Computer Operator's Manual. 

(7) Newspaper Headlines and Issues . Many of the Game Overall Director 
options mentioned previously are options to affect certain roles or the 
entire i\PEX community in order to stress or bring inEo contention certain 
important/ issues. Thejimportance of the issues to the entire coramunJ^ty <fan 
be spotlighted by insertion of pertinent headlines and issue/altern^ives 

in the newspaper by the Game Director. 

The ''press" has a profound influence on what the public considers to 
be the issues of the c^'^v and an alert Director can exert strong influence 
over the community's c-ictivities by making use of this powerful tool. A 
detailexl description ^f how to input newspaper headlines and issuer is pre- 
sented in the Computer Operator's Manual. 

(8) MAPEX. In an average OT-TRO-APEX game, nearly all the participants^ 
in APEX ^'xperience an information overload of some type. This is especially 
felt by players of the Plannet^s Role. Complaints are generally of the fol- 
lowing nature: 

\ 

(a) too much material to digest* \ 

(b) no way to measure the relative importance of data 

(c) nc way to visualize changes in the data / 

(d) . not enouf;h time to interpret data, etc. ... 

Clearly, supplementary means are heloful in presenting much of the 
Planners information. A progran^ change to supplement the Property Dis- 
tribution Data with bar graphs met villi approval by those who used those 
charts. Subsequently, IIAPCX (SYMAP— Synar,raphic Computer Mapping Program) 
was developed to map the data generated in the game. MAPEX is a method 
of generating pictOres of an area showing relative shades of darkness and 
are produced by a computer printer. Since almost all of the Planners' data 
and some other data such as air pollution levels are given by analysis area, 
it was relatively easy to map this data.. 

Stress was placed on providing as much flexibility and user ease as 
possible. Currently programmed are 215 maps plus as many additional maps 
as the player can provide for. Most of the data files used in ME'fiRO-APKX, 
especially in the Planners role, consist of three unique files; stored as 
a "cycle zero f ile"-- ^-^^.nitial starting conditions, a *'cycle N file' — the 
current cycle being played, and a "cycle N-1 fl^le'— the last cycle played. 
Since the player has aif option of selecting any of the ^0 maps including 
the selection of the cjrcle, this gives him 210 maps to choose from plus 5 
additional naps which have been developed to print the diffusion data for 
the 5 air pollutant* found in the same. An additional map has also been 
programmed to allow the player to supply the MAPEX program wifh any other 
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data that he has genarated, providing it is presented by analysis areas, 

A list of the MAPEX majis available in the program follows. A further 
description of the M.\PEX program and how to order the maps from the computer 
is in the Compviter Operator's Manual. 
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LIST OF MAPS 



Map tf Map Pre-set Ranges for A ♦A. 

01 Population 2000-20,000 

02 Unemployed 50-500 

03 % Unemployed 2-5.6 
OA % of Low Income 2-20 
05. % of Deteriorating Buildings 1,2-3 

06 % of Nonwhite 10-100 

07 $ Streets 1.000,000-5,500,000 

08 $ Sewers * 500,000-2, 7^0,000 
09"^ S Water 250,000-2,500,000 

. 10 $ Parks/Recreation 20,000-200,000 * 

11 $ Miscellaneous 200,000-2,000,000 

12 • TOTAL $\ 1,000,000-9,999,999 

13 Type (1) ^6using 100-1000 

14 Type (2) Housing 100-1000 

15 Type (3) Housing 100-1000 

16 Type (4) Housing 100-1000 

17 Type (5) Housing 100-1000 

18 TOTAL of Types (3-5) 500-5000 

19 Sales Price of Dev* R-1 40,000-85,000 

20 Sales Price of Dev* R-2 20,000-38,000 

21 Sales Price of Dev. R-3 15,000-28,500 

22 Sales Price of Dev* M-1 25,000-47,500 

23 Sales Price of *Dev. M-2 11,000-20,000 

24 Sales Price of Dev. Comm-Local 120,000-255,000 

25 Sales Price of Oev* Comm-Kegional 160,000-304,000 

26 Sales Price of Dev. Ind-Local 105,000-150,000 

27 Sales Price of Dev. Ind-Exog* 150,000-240,000 

28 Sales Price of Dev. Office 80,0 J-143,000 

29 Sales Price of Dev. Agri. 1100-6500 

30 _ Appraised Value of Dev. R-1 ' 20,000-47,000 

31 . Appraised Value- of Dev. R-2 10,000-23,500 

32 Appraised Value of Dev. R-3 7000-16,000 

33 Appraised Value of Dev. M-1 15,000-33,000 

34 Appraised Value of Dev. M-2 9000-14,400 

35 Appraised Value of Dev. Conun-Local 120,000-300,000 

36 Appraised Value of Dev. Comm-Regional 150,000-285,000 

37 Appraised Value of Dev. Ind-Local 100,000-145,00*0 

38 Appraised Value of Dev. Ind-Exog* 15,000-222,000 

39 Appraised Value of Dev. Office 80,000-143,000 

40 Appraised Value of Dev. Agri, 500-^5900 

41 Appraised Value of VAC Single-Residential 2000-18,200 

42 Appraised Value of VAC. Mult/.ple-Resldentiai 10,000-64,000 

43 Appraised Value of VAC. Commercial 20,000-92,000 
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5o 


TOTAL 
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Dev . Ind-Exog . acres 


10-100 
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Dev. Office acres 


10-100 
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Dev. Non-Residential acres 
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Density-Dwcilinp Units/acres 
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72 


Air Quality Data - 


• Particulates 


25-250 


73 


Air Quality Data - 


• Sulfur Dioxide 
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Air Quality Data - 


- Carbon Monoxide 


1-10 


75 


Air Quality Data - 


- Oxides of Nitrogen 


25-250 


76 


Air Quality Data - 


• Hydrocarbons 


200-2000 
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(9) Transportation Route Study ^ The automobile is now considered the 
nation's number one air pollution source. Because qf this, no air pollution 
emission control strategy is realistic without considering the automotive 
contribution to pollution. Even with full implementation of the Federal 
Auto Emission^ Standards, many communities will be hard-pressed to establish 
healthful airv^nuality as long as .the private automobile is the primary mode 
of transportatron. i 

A situation can be Established in METRO-APEX where this problem. becomes 
apparent and therefore a topic of serious consideration. The Cam^ Director 
can set the backgrounc} air pollution level (BP Card) such that th6 EQA can- 
not meet the air quality standards even with automotive emission control 
and complete point source emission control. Handouts, newspaper headlines 
and^STEP Exercises to consider automotive control strategies can help to 
dramatize this situation to the players. In considering automotive control 
strategies, the players will normally want to consider modified forms of 
public transport, from freeway construction to inass 'transit systems. 

In order to encourage consideration of alternative transportation models. 
Transportation Route Studies can be Ordered from the computer. With the ad- 
dition of mass transit projects to/the project list, these studies can be 
used to determine the total' project costs of various traiisit syste,T)s. A 
Regional Planning Group or Transportation , Consultant; would be an appropriate 
role to order such a study. The transportation issue naturally compliments 
the Planners land use planning since land use a.nd transportation systems are 
inseparably related, 

A Regional Planners role desjcrlntion which includes a Transportation 
PLafiining function can be found uj Chaoter 3 of this manual. The mechanics 
of ordering a transportation "ro)klte study" and tMnspoTtation capital project 
fmplcmentatlon procedures are ^J^scrihed fn the Computer Operator's Manual. 

(10) Additional Pollutional Control Devices . There m^y be occasions 
when COD wishes to add additional pollution control equipment to an existing 
industry. By dumping File 53, File 58 and File 51, GOD can tell what equip- 
ment is currently available for each industry. To add equipment two cri- 
teria have to be met: (a) the piece of equipment to be added must currently 
be found in File 53 and (b) there is room in File 51 (for air pollution 
equipment) or in File 58 (for v;ater pollutii^n control equipment). See the 
Coj^puter Operator's Manuals for further information. 

(11) Public Reaction to Smoke and Odor . . GOD may wish to influence 
the "Complaint Table" found in the APCO's printout. He can increase or de- 
crease the APCO's Complaint Table for any given cycle. The table will ndr- 
normally decrease as the cycles progress. See the Computer Operator's Manual. 



(12) Addition of Background Air Pollution . In general, the air quality 
in APEX County is influenced by several types- of pollution sources: 

/ ^ 



./ 
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(b) 
(c) 

(e) 



roinc Sources (industrial plants, open burning dumps, etc.) 
Line Sources (automobiles, airplanes, etc.) 

Area Sources (home space heating, etc.) ^ 
Complex Sources (combination of above due to concentrated activity, 
i.e., shopping centers j sports arena, etc) 

Packground Pollution (contaminants already in the air mass as it 
crosses the area) 1 



The Game Director may inflviehce the air quality in APEX County to 
stress air oollution problems, sul^h as pollution crises or episodes or 
consequence^ of shortage of high" auality fuels, by changing ^,background 
pollution levels. " \ 

' The Game Director's ootion cal be exercised by entering Background 
Pollution (BP) card inputs as explained in the Computer Operator s Manual. 

• The table below may assist nim in selecting BP levels to achieve de- 
sired air quality values. The table shows typical values of the highest 
air pollution concentrations produced in APEX- County in Cycle 1 due to BP 
inputs. This will give the Game Di^>ector only "a rough gui-..e ,or starting 
point- there are other intervening variables such as how many gamed in- 
dustries are being played, the number of existing pollution control de- 
vices, etc. \ 

CYQLE 1 

AIR QUALITY 

BACKGROUND MONiTOKED IN FED PRI- 

POLLimON WORST A. A. MARY A.Q. 

ENTERi:o (BP) (QUALITY MF^XN) STDS . 



POLLU- 
TAKT 
TYPE 



"DANGER 
LEVELS" 
FROM REF. 



> Particulate i , \ 

; 3 i 100 ^>61.0 

! mgm 1 


260 
max. day 


1000 
24 hour 
average 


\ — ! ' — ^ 

:• \ ; 

SO- 1 ; ' 

23! 12 ! . ?4.0 
mgm/m : j 


365 
max. day 


2620 
24 hour 
average 


- { ^ 

CO ) i ' ; 
mgm/m^ j 


16.8 


10 

max. 8 hr. 


) 

, ' 58 ' \ 
8 hour 
average 


1 

NOX 

/ 3 
mgra/m 


0.1 


421.3 


100 


938 

8 hour 
average 


HC 


0.0 


5777.9 


160 
max. 3 br» 


i 
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(13) Change of Headwater Conditions or Runoff Conditions . GOD may 
wish to increase or decrease the level of weter pollution in APEX, County. 
He may wish to have the water enttring the County^be heaVily polluted to 
start with. He does this using a Headwaters Conditions ^ard. Or GOD may 
wish to have the water in a specific reach be heavily polluted. He does 
this with a Runoff Conditions Card. More information can be found in the 
Computer Operator's Manual. 

(14) Solid Waste Generation Factors . Each cycle the solid waste in 
the community is calculated from the solid waste generation factors found 
in File 25 and the total number of households existing in a specific ward. 
If the plavers come up with an unique way of handling solid waste in APEX 
County, GOD may wish to decrease the total amount of solid waste generated 
in a» specific ward. Details can be found in the Computer Optrator's Manual. 

(15) Fee Charge for Private Collection of Industrial Solid 'Waste. 
Initially, the industrial solid waste in the community is being collected 
by private collectcrs. GOn nay wish to represent these private collectors 
and change the initial rates or charge a different rate to each industry 
for his solid waste disposal'. Information regarding the format of this 
card can be found in the Computer Operator's Manual. 

(le.) Operate or Turnoff Simulated Industries . The game may dictate 
that a specific industry be shut do-n; perhaps in violation of APCO or 
WQM laws, a court injuriction, '*tc. GOD may turnof f"t-Ka,t industry so iC 
will no longer onerate. Any of the simulated industries may also be forced 
to relocate 'in another part of the county. Note - This option is allowable 
only for the simulated industries. Inscrtictions for making these changes 
can be found in the Computer Operator's Manual. 

(17) Pri-nri-n^. rtf Suburb. Town ship I. Township II Politician s and Planners 
Role . There are times when certain areas in APEX County wish to incorporate 
Inform their own political jurisdictions. It might then be helpful to 
printout the Politicians' Budgets for these other areas. Some groups have 
used these other budgets to represent special districts which might be cre- 
ated in a coittmunity." These budgets are very similar in appearance to the 
Central City Politicans' Budget. However, if they are used, the following 
limitations should be noted: 

(a) There 'can be no cash transfers to these jurisdictions. Money can 
be given through the use of the special grant optibn. 

(b) No land pur-.hases can be made directly by these jurisdictions. 
However, a project that requires land can still bfe initiated, as 
the computer will purchase the property needed. I 

(c) AS there can be no land purchases by these jurisdictions, this 
implies that there can be no rezonin^^rds that/list these pollti/- 
cal jurisdictions as the owner of the proper tyy^ 
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Chapter 7 



STEPS 



Supplemental Training Exercise £rograns (STEPs) were designed to enhance 
the METRO-APEX game through the use of structurnd sfub-games within the con- 
text of the larger exercise. STEP Exercises provide an opportunity for play- 
ers to temporarily step out of compressed "game time".- and to re-enter "real 
' tine" for the purpose of focusing on certain specific issues* During a 
normal cycle pf the METRO- APEX ?»ame, players aire too busy making decisions 
on a myriad of topics to concentrate on any one. During a STEP Exercise, 
the pace changes and players are allowed to study one particular problem in 
detail. \ 

/ 

The setting for a STEP Exercise can liu conveyed verbally, or through 
the use of nemos. In either case, the ground rules for the exercise must 
be stated explicitly. Sometimes players nay be askad to limit their data 
to chat generated by the computer within a given cycle and other times they 
may be asked to craw from additional sources. Sometimes they will be asked 
to continue in the assi^aea rcles, other times they will be asked to assume 
new rolos. ,!iecisions !r»ade du'ring aVsTEP are often binding on subsequent 
cycles if the s-tuation arises naturalj^i-diirin^ the game run ^and the^STEP 
fits logically into the sequence o^x-'W^ts. Otnerwise, they are independent. 
In order to ninir:i2e confusion, the Cube Director must clearly distinguish 
between these alternatives." V 

Activities similar to STEPs will irAvitably occur during the course of 
a typical cycle. Tile only difference between these activities and STEPs .-^ 
is the degree to which they have been r/|?4-planned. Because of these spon- 
taneous aqtivities, it may be difficuxt\co plan for a certain STEP to occur 
at a specified tine. For exanple, a STEk Exercise on setting air quality 
standards nay be scheduled to follow cycl^ 4 but the Air Pollution Control 
Officer niay cecide that he needs to consider air quality standards sometime 
during cycle 2. At this point, the Gane Director may choose to lnte2?vene 
and delay the activity until the schejKjled time, thereby ris}:ing some loss 
of\ spontaneity. ^Or, the Game Director may choose to let the spontaneous 
activity continue and simply cancel the. planned STEP. With this choice, 
there is a risk that presentations will be less sophisticated since there 
has been no time to prepare. There is no simple solution to this problem. 
Each Game Director will have to analyze the trade-offs and choose the style 
that best meets his objectives. 

Each STEP Exercise involves approximately two hours^ excluding prepar- 
ation time, and should be followed by ^ thorough critique usually requiring . 
another hour. This means that a total of three hours should be allotted 
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for most STEP Exercises. (This could be a convenient block of time, in 
which to process the decisions from a preceding cycle of METRO-APEX. Play- 
ers could then be given a new coinputer printout at the closej of the STEP.) 

It is often useful to videotape parts of the exercise and use the re- 
play as a starting point for the critique; however, this' is bv no means 
necessary. Another useful aid is to have a short but well chosen list of - 
books to^be considered reference or required reading for each"' STEP. 

Included in this chapter are suggestions for the preparation of STEPs 
and samples of STEP Exercises covering several topl,c areas. Care should 
be taken to choose a logical sequence of STEPs which build upon each other 
when possible. The STEPs described below are flexible in design and should 
be tailored to meet the needs of a particular group.. It is phe job of the 
Game Director not only to choose appropriate STEP*s but also to expand or 
limit Chen as necessary. Additional STEP*s can, of course, be designed as 
-needed.)* 

Most of the example STEPs included here have the format of a pziblic 
hearing, interview or trial- Thf^fe in no way implies that the innovative 
Game Director should not experiment in the use of other types of STEPs; 
such STEPs might be short games, exercises or presentations between or 
during cycles of METRO-APEX - 



Town Hall Meeting 
^ t 



Objective: To provide an opportunity for each 'student to prepare and deliver 
a short speech;; td serve. as. an incentive for students to study role manuals 
and the background infon?ation on the A?EX community; to provide an opportunity 
for each student to develop a short policy statement; to familiarize students 
with roles other than their own. • ^ 

Description: The setting for this STEP is a Town Hall Meeting to^which all 
the commujiity has be^_n invited. The purpose o.f the meeting is to give all 
the citizens of APEX County a chance to get to know their communitv leaders. 
Each student plays the role of a different community leader and as'' such is 
called upon to give a short speech introducing himself. These speeches 
should be about five minutes in length and draw'upon information in the role 
manuals, background information on APEX Coynty and any other lecture materir 
als. It i::, helpful to have the speeches videotaped and to replay them during 
the critique. Both the content and the manner of presentation should be dis- 
cussed in the critique. 

Preparation: Staff should 1) p'repare and distribute handouts, 2) secure the 
assistance of a Professional to help critique the speeches, if desirei, 3) 
announce the meeting in the newspaper, 4) prepare a room for the meeting with 
a ^podiun for speakers and props sucn as maps of the community, and /i) arrange 
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for a video camera to be close enough to get a cleaj picture of each per^ 
son as he delivers his speech* n 

Students should 1) read role raanuals, 2) study other literature on 
Che APEX community, 3) prepare a short speech, and 4) prepare an agenda, if 
serving as noderacor, , ^ 

s 

Su^^ested Handouts : 1) ^Jewspaper headline announcing the meeting; 2) Memo 
to Chaiman of the Meeting; 3) Letter to Politicians, Industrialists, De- 
velopers., Planners, and AVCO staff asking*, each of then to speak on a certain 
topic. ... 

] \ 
^ Power Plane ftates * 



Objective : To introduce students to ,the relationship-^ between regOlatory 
.a^^encies vhere authority overlaps; to demonstrate the relationship between 
the cosuii of eivpansion* and rates charged to the consumer; to encourage 
students to explore ti'.e probiens associated with supplying electrical power 
to a grov7ing community. # ♦ 

Description : This exercise involves a nieeting oi the Public Utilities Com- 
mission in which the Plant Manager of the Shear Power Company will propose 
a rate increase* .The Cor^pany has been forced into a position where it must 
expand its productive capacity in order to meet both the present and pro- 
jected power needs of the community- Sine, large capital outlays are 
necessary to purchase the required land, buildings, and equipment, the Plant 
Manager will propose a rate increase to defray some of these costs. It will 
be up to the Plant Manager to develop supporting data concerfiing the pro- 
jected demand for pover, the effects of the proposed rate increase on the 
income/expenditure picture of his plant, the implications of the proposed 
rate increase for the different power ussrs, etc* 

f 

All citizens should consider the implications of the proposed expansion 
and rate increase^ The Envir9nnenral Quality Agency, however, has a special 
interest in the proposal, since the-pcWer plant is among* the largest po- " 
tential polluters of the community. The Planners, also, have..a special 
interest in this porposal and its possible effects, on the growth pattern 
and direction of the County. 

Preparat i on : Staff should 1) assif^n students to play rthe role of the Public' 
Utilities Commission, 2) prepare and distribute handouts, 3) make file 
changes, if necessary, to put the plant in a position where it is forced to 
expand, 4) collect extra data on the power plant, if necessary. 

Spudents should 1) research implications of power plant expansions, 
2) prmare a short release for the Gazette summarizing need for expansion 
and pctent of proposed rate increase*, 3) prepare formal presentations in- 
clud.ing visual materials, if desired. 
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SugRested Hancoacs; 1) Memo to those being asked to serve on Public 
Utilities Comission, 2) Memo td Plant Manager of Shear Power Plant from 
his Board jf Directors, 3) Gazette release announcing the public meeting 
of the Utilities Commission, 4) Data she^t on power usage in APEX County* 



Strike Ay^.ainst a Gamed Industry 



Qbieciive : To expose students co c'he trials and tribulations of la^or 
relacio.is, to provide the opportunity for students to p^rticipace in^rnial 
nep:otiacions. ^ * 

Descriprion : The Cazie Director, 'tha Labor Pressure Group role, or so^e / 
Jesic'/.iatevi ngtat acts out the role of a labor union negotiator pressing for 
higher \:^^e^ and fringe benefits" from a particular gamed industry, except 
the po'^er plant. The areas of contention may inclade the wage rate, length 
of nuw contract, length of work week, etc. Arguments for higher wages 
ml^ht ir.aiude the skyrocketing cost^f living, the r*-lative position of the 
iniustry as conp«^red to si.'nilar firms, the relative .ate in the industry as 
compared to the prevailing irate in the region, etc. \ 

The strike nay he enforced if agreement is not reached by reducing 
the production rate set by the Ihdus>triaiijst to reflect the percentage of 

, the year that workers went out on strike. That percentage nay be function 
of the ti:zt; spent in nogotiation — each IC minutes might represent another 
month (8.6^:) without prodaction. Input of a new wage rate* is achieved by 
a sLuple file change (descrxbed in the preceding chapter)* The agreement . / 
Biust take into account the "cost of living factor,'* based on the Consumer 

» Price Index, because such a factor is automatically applied by the compu-- 
ter. 

* r 

This STEP would probably not involve the entire group and might be 
activated during the nomtal play rather than between cycles. It is used 
priparil3NCo complicate and enrich the role of the Industrialist. 

Preparati(/n : The labor representative should 1) carefully select his de- 
mands to put pressure on the Industrialist, 2) inform the Industrialist 
of the strike deadline and the nature of the repercussions ^ of not reaching 
settlement, 3) receive information on industry's pay levels and union de- 
mand, 4) negotiate union demands with the industry, 5) att as a communica- 
tion link between industry and u^nion, 6) insure that full news coverage 
is afforded labor negotiations and 7) report the outcome of labor negotia- 
tions on an appropriate form* 

Suggested Handouts : 1) Memo torlabor representative; 2) Memo to Industrie list; 
3) Pay level/demand information; 4) Newspaper headline. 
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Addltiion of a Major Industry 

~ ■ j 

Obieccive: 1) To force participants to consider the advantages and disad- 
vantages "of unusual economic growth, 2) to. emphasize the need for and dif- 
ficu^l-ty in achieving long-tern-, comprehensive planning, and 3) to create a 
situation in vhich tl^e larger' group must, agree on a single policy despite 
the obvious differences in rewards to individuals within the group. 
• / ' 

Description: The Gaine Director or his designated agent announces that a- 
lavge indus trv is interested in moving into the comunity. The announcement 
should be mad'e near the end of a cycle to allow debate and discussion to go 
on betVGcn cycles- ^ ^ 

Preparation: The representative of the industry should be..prepared to 
describe "the characteristics of his industry— land needed^ employees - 
.needed, equal opportunity employment policy, addition to the tax base, • 
and pollution profile, ke should also be prepared to specify demands on 
the ccmmunitv- investment in streets, sewer or'water, tax breafe, polxce 
or fire protection, public housing project nearby, improvement in mass 
transportation, or zoning variances. 

N The niavers should-corae up with a coherent planned package to accom- 
modate the new industry," if in fact, they choose to admit it at ai-.. 

Suggested Handouts : 1) Newspaper announcement; 2) Memo to industry" repr 6- 
sentative* ^ . 

Election Debate ^ 

Obiective: To serve as a mechanism for evaluating the Politician's per- 
formanceT to encourage discussion about the important issues in the com- 
munity; to give students experience in making campaign stjeeches. 

Description: This exercise should take place just before election ballots 
; are to' be c ast. Some ttoe prior to the STEP, all those tunning for office 
sl^ould be notified that they will have an opportunity to make a campaign 
speech which will be taped if videotape is available and shown curing the 
'JTEP. The Game Director aay also decide to provide time for supporting 
speeches. During the STEP the speeches are normally presented in the tol- 
lowing order: incumbent's speech., challenger's speech, supporting speeches 
for incunbent, supporting speeches for challenger. (If videotaping facili- 
ties 'are not avai.lable, those speeches could a-lso be g-xven l-ive. ; 

Foilowir.g t:u- showing of the speeches, the incumbent and the challenger 
may be allowed to rebut each other's campaign platforms. The Game Director 



1 

may choose to struct]*e this pare of the STEP in such a way that there is 
a foCT.al Rebate on some preplanned topic or on some issue 'that arises in 
the course of the game. 

After the speec'^ies and rebuttals, the students cast their ballots. If 
therfe is no challenger for an office, one is^ supplied by the Gafme Director/ 
computer. It should be made clear that students are votifng meirely as an 
elite — there 'is an entire ccnnunity within the computer that will also 
vote. The gamed players' vot<^s will be fed into the computer and will be 
just one of inany factors deciding the outcome of the election. Some of the 
other factors include the EOP voting records and the past performance of 
the incumbept- These can be. discussed in the critique of the election re- 
sults. ' ' 

Preparation : Staff shoui^d 1) announce the upcoming election in the >3ews~ 
paper, 2) distribute niemos, 3) designate computer challengers, if needed,. 

4) arrange for videotaping of campaign speeches, and 5) prepare and count 
ballots. C , 

Students should I) prepare campaign speeches, 2) prepare supporting 
speeches^ and 3) campaign informally throughout the game. 

Suggested Haaaouts : 1) Netjspaper headline announcing time and place of 
election; 2) Kevrspaper headlines for players to announce their candidacy; 
3) Memo to Irxcumbent Politi(ii.an; 4) ,>lemo to Challenging Politician; 

5) Election ballots. - 



Presentation of Master Plan 



Objective : To provide an opportunity for the Planners to prepare and pre- 
sent a detailed city and county master plan; to encourage the community- 
at-large to consider the goals and future direction' of the county as deter- 
mined by the plan. 

Description : The County Board of Supervisors will call for a public hear- 
ing to consider a five year Master Plan fof APEX County to be presented by 
the City and County Planners. The pian^shpiild begin with a thorough dis- 
cussion of both short and long term goals and objectives for the community* 
The plan may also include a discussion of land use, housing ,.^ployraent, ed- 
\ication., transportation, open space, commerce and industry , »urban renewal, 
and sources of rev€!^^ue for APEX County. 

Following the presentation by the Planners, there will be an opportunity 
for any interested members of the community to speak. The Air Pollution' 
Control Staff should consider any implications of the proposed plan for the 
futqre quality of the air in APEX County. The Industrialists and Land De- 



velcpers should also consider any in\plications of the plan for the luture 
of their interests • 

Preparation : Staff should 1) generate interest in the plan vjith items in 
the news media, 2) collect , sample p!Lanning documents to help the students, 
, 3) prepare and distribute memos, 4) provide materials for student displays, 
if desired, and 5) provide an exisciug (inadequate) toster Plan as a start- 
ing point. ^ ^ 

Students should 1) study representative planning documents from cities 
"^with similar problems, 2) prepare a written summary '*of the major elements of 
the plan, to be distributed to the community before the raeetings, and 3) 
prepare a formal presentation including visual materials if appropriate. 

Suggested *^ liandouts ; 1) Gazette notices, 2) Memo to County ^Board of Super- 
visors, and 3) Memo to Planners. 

Hiring an Afr Pollution Control Officer 



Objectives : To f amiliari;^:e the student with"" the recruiting process; to 
give the student experience in preparing a resume and filling out applica- 
tion forms; to provide an opportunity to prepare and evaluate interview 
questions; to familiarize the student with some of the typical tasks and 
responsibilities of an Air Pollution Control Officer. 

Description ; This exercise de£PIs with the recruititJg of an Air Pollution 
Control Officer for APEX '-ounty and encompasses the various stages of t^e 
recruiting process including filling out applications, formulating resumes, 
taking written examination, conducting oral inte3rviews, and carrying out 
the final selection process. All students are asked to apply for the posi- 
tion by presenting a resume and a completed application. The Game Director 
may decide to administer a written examination as an additional part of the 
application process. After all the applications are received and rated, a 
certain number of the students ^.re informed that they will be given an oral 
interview as the final stage of the application. From the remaining students 
two or three are asked to serve on the Oral Interview Board. A Professional 
Personnel Officer may be on the Board also* The rest of the students are^ 
asked to watch the inter^;iews on closed .circuit television, if available, and 
be prepared to critique both the questions and the answers* Each interview 
takes approximately fifteen minutes with time before and after for the Board 
to. discuss and rate each candidate. Shortly after all the interviews are 
conducted, the Board announces their choice for the new Air Pollution Con- 
trol Of£icer. In. the critique,, anvopportunlty is provided for the Board to 
explain why they chose one particular candidate over the others. Opportunity 
may al^o be given for the candidatesi to reply and for the observers to add 
their comments . J * 
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Preparation ; Staff should '1) prepare and distribute appropriate handouts, 
2) contact a Professional^ Personnel Officer to help with the oral interview, 
if desirfed, 3) initiate news media items relevant, to the coining exercise^ 
'4) plan, '^dmrnister, and correct written examinations, 5) review and rate 
applications, resumes, and written exans, 6) set up a room for the inter- 
view with closed circuit television, and 7) distribute to the members of 
the Oral Intervie^^ Board a folder on. each of -the candidates which includes ' 
the applicant's resume, application, and written exam^; an interview scnedule 
and an evaluation sheet* ' * , \ 

Students should 1) prepare an application and resume, 2) take -the wit- 
ten examination,. 3) familiarirze themselves with the characteristics of /\PEX 
County,' especially those relevant to the air pollution situations,, 4) fa- 
miliarize themselves'^ith the job specification for the position of Air 
Pollution Control Officer, <ind 5) if serving on the Oral Interview Board, 
look over resumes, applications, and written examinations and prepare several 
key questions for each applicant* 

Sug^>ested Handouts : 1) Announcement for news media ,^ 2) APCO Job Specific 
cation; 3) Application form; 4) Written examination; 5) Letter to Oral 
Interview Board; 6) Letter^ to top scoring applicant; 7). Sample evalua- 
tion sheet* * 



^ APCO Application for Federal Grant • . 

Objective ; To ^acquaint siuJents with the m^anagement techniques of PPBS and 
network analysis and to givu them experience in the use of the^e techniques; 
to familiarize students with the various elements' and/or subsystems of an 
Air Pollution Control Age-.ncy; to acquaint students with the Federal Grant 
Application Forms and the inportance of ef^tablishinfj "a 'Vorkable program." 

Description : The Air Pollution Control Officer and his staff are asked to 
prepare a budget and ay application f <!|r uLret. year federal establishment 
grant* This application requires the formulation of a "workable program" 
Which is defined as "a comprehensive statement of objectives for the pre- 
vention and control of air pollution and the current and proposed measures 
to achieve these objectives."* Some of the topics that should be covered 
are: 1) a description of the applicants' legal authority and responsi- 
bility for the administration of the air pollution control program, 2) a 
description of the nature, effects and extent of the actual and potential 
air pollution problems, including an identification' of the major sources 
of air pollution, and 3) a description of the applicants' ad«iinistrative 
organization, procedures, facilities, financial and other resources, and 
staff > together with plans for^changes and development • (See Federal 
Register, Vol: 32, N^o* 104, Title 42). 

This exercise is designed to encourage Air Pollution Control Officers 
to utilize systems analysis techniques in formulating their agency's pro- 

i.u 
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gram. They will referrea to cho Executive O^der of Augusn 25, 1965^, 
which requires tnat all Federia iiadgets be prepared using the cechniques 
of ?P3S (Planning-PrograrriininK-BuvlgetinS Sviicem), The Air Pollution Control 
Orficers may be asked to use network analysis charts to delineate the vari- 
ous stagf^s nee-ied to accomplish the goals and objectives of the air pollu- 
tion control agency. For example, the acquisition and operation of moriitor-- 
ing stations invo'lves a series of progressive stages beginning vith the 
estabiisnaient of objectives for the program and going through a determina- 
tion of tUe^type of e^ipment and personnel needed, to operatiofi pf stations 
with fully trained maintenance personnel, and final]' to an evaluation of 
the type of equipn;ent and personnel needed, to operation of stations vith 
fully trained i^^intenance personnel, and finally to an evaluation of the 
proj>rani. The budgetary requirerftents associated' with each stasre should also 
be cielinec»ted on the network analysis charts. - . ' ^ 



After completing una network analysis charts and the associated bud- 
getary requirements, the A?CO staff will fill out a Federal Grant Applica- 
tion Form, (The Game Director My choose to eliminate sections of it which 
seem.less relevant than otners). 



y All these activities are /in preparation for the actual STEP Faercise 
which involves a formal presentation of the completed budget and grant 
application form to a Federal Review Team. Following the formal presenta- 
tion by the APCO and his staff, the Review Team will begin an extensive 
question and answer period. All.of the students that are not involved as 
part of the Review Team or as thts APCO staff should take notes indicating 
the questions they would ask members of the Review Team and specific 
strong an(i weak points of the APCO prasentat;Lon. ' 

A possible mod^if icacion of this ST::P involves the presentation of a 
budget, request to 'the County Board of Supervisors, rather than the Federal 
Government. In this case, i\ could be an open hearing with an opportunity 
for all students to state their feelings concerning 'the air pollution con- 
I trol program foi: the county. Memos coulc|^ be written to players in all roles 
encouraging ttVem to challenge the APCO proposal on certain specific grounds. 

Preparatio n: 'Staff Should 1) pifocure copies of the Federal Register and 
Grant Application forms, 2) prepare, and distribute handouts, 3) announce 
the meeting in the APEX Gazefct-e and invltcthe public if it is* to be an 
open hearing, and arrange a room to resemble a hearing room with a 
table for Federal Review Team ami a table for the APCO staff. 

Students should 1) familiarize tl]emselves wAh the literature on 
systans analysis » PP?\S, and network analysis, 2) read the appropriate 
section of the Federal Register , and 3) prepare a* budget and Federal 
Grant Application. 

Bibliography: Evarts, Harry P., Introduction to PERT, Allyn and Bacon, 
Inc», Boston, 1964, pp, 1-44. 
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"Planning-ProgrannainVBudgeting System: A Symposium," Public Administra- 
tion Review , Vol'. XXVI, No. 1, March, 1967, Washingco.n, D.C. . 

Federal Register . Vol. 32, No. 104, Title 42, part 56, Tuesday, May 30, 
1967. 



Suggested Handouts : . 1) Memo to APCO staff; 2) Memo to Federal Review Team; 
3) Newspaper headline; 4) Federal Grant z\pplication Form. 

. ' Hearing] On Air Quality Standards 

. ^ Objective : To familiarize Students with the 'criteria used in the quality 
standards; to synthesize arid digest the federal documents in this area; 
to provide an opportunity for the community-at-large 'to understand .the 
necessity and consequences of the federal standards* 

Description : As background for this STEP, APEX County as a designated 
part of an Air Quality Control Region must formulate a plan for achieving 
the air quality specified by the Federal Primary and Secondary Air Quality 
Standards. The Governor of the State will hold hearings in each of the 
counties involved in the region • At these hearings^ the Gov/irnor's Repre- 
sentatives will solicit recommenclations for methods to achieve federal air 
quality standards 3s input to the state implementation plan. Input will 
be received first from the APCO sta'ff and then from other interested citi- 
zens. Part of the process wixl be to make clear go the public the impor- 
tance of meeting the standards and the solicitation of their support in 
the measures necessary to achieve them. 

- The* Game Director may decide co li;.)it the discussion to one or two 

pollutants, stich as particulates and sulrur dioxide. The Federal Air 
Quality Criteria documents should be available for all the pollutants to 
be discussed. These documentG sumcsja^^ize the available information on the 
relationship between exposures to air pollutants and their effects on man 
^ and his environment, including injury to health, dama.i>e to materials and 

f vegetation, reduction of Njisibility^ and economic' losses, federal 

publications which report on available control techniques (and the Federal 
Register which promulgates the air quality standards) should also be made 
available. 

The liieetinw^ shoula bej^i.i with a f^rir^al presentation by the APCO and 
}!is staff, in which they .ixplaia the joautards, the criteria used in set- 
tin^; the standards ana sc>ite thoir recomendations for achieving them in 
APEX County. There will then be an opportunity for pres^intations by other 
^ interested members of the coiir.unity who 'have notified the Governor's Rep- 

resentative that they would like co be on the agenda. Following the for- 
mal presentations, nhere may bt. an opportunity for the community to respond 
with questions or further com.ndnts. 
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Preparations : Staff should 1) announce the meeting in the !^ewspapcr, 2) 
collect literature on the ^subject, and 3) prepare and distribute memos. 

Students should 1) studv federal documents > and 2) prepare fonoal 
presentations • 

Bibllo^r.^phv : 'Guidelines for the Develop^nent of Air Quality^tandards 
and Implementation Plans," 'J.S. Deparcrrient of Health, ^iEducation and Wel- 
fare ^M^y, 1969). 

"Air Qtmiity Criteri.^ for Saifur O^rides/* l\S* Departmt.at Health, • 
Education •inS Welfare, (January, 1969). 

**Air ^ality Criteria for Particulate Mat::er, " /J.S. Departraint of riealth, 
Education and ^'elfare, (January, 1969). 

'*J^ational Primarv and Secondary Anbient Air OucUiry Standards," F ederal 
TRegiscer , V'^1. 36, Nu. 228, Thursday, Noveinber 25, 1971, Part 50. 

The Clean Air Act, Environmental Protection Agency, Washington, D.C., 
December, 1970, U.S. Govt. Printins Office, 197;,, 0-A13-2A1. 

Suggested Handouts : 1) Newspaper headline; 2) Memo to Governor's Repre- 
sg||rf:atives; 3) Merao to APCtT^^staf f ; and 4) Notice to comniunity-at-large. 



Smog, Alert/foerig'cncv Procedures 

Objective : To place students in a situation where thev have to react to 
an emergency condition; to demonstrate the need for a comprehensive plan 
for dealing with eRier:^encies. 

Description : There ar*e two ways that this STEP can be handled; one involves 
^surprise and the other does not. If the element of surprise is to be re- 
tained, the students will be prepared for this ST2P only through indirect 
means'. There, will be a 'series of headlines which warn of an upcoming disas- 
ter. These will'.be planned so that the early headlin€.c> are of a wild and 
speculative nature, and the later ones are .more sensiblft, ibelievable and 
urgent. There could also be an editor iaii on the videotaped news broadcast 
which predicts an emergency situation in APEX County if more stringent air * 
pollution control measures are not enacte'd-. Then, on the day of the STEP 
Exe]rcise, the news media would report that APEX County had entered into a 
disaster* situation. The computer printout 'of the APCO rol^ would reflect'*' 
the disaster situation with greatly increased background pollutiorf levels, 
and double or triple the usual'number of citizens* complaints. The exact 
cause *(if known) and the duration of the disaster would be dVtermined by 
the Game Director and reported in the news. 

J 1 
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;In reaction to the disaster, the County Boatd of Supervisory v;ill 
call an emergency hearing to deteririine what can be done. The APCO staff 
will be requested to submit their plans for dealing with the situation, 
and may be asked to explain i^hy phe situation was allowed to occur in the 
first place. 'The Board may request other citizens to submit suggestions 
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^ \ If it is .not import'ant to retain the eletaent of surprise, this STEP 
can be su^ructured in a different way. .A hearing to discuss emergkicv p>^~ 
cedures can be called as a preventative measure, to determine apprbpriate 
measuj^es in the event of a disaster. If a disaster actually occurs, it 
would take place sometime after the meeting, and it would be a neans of 
testing \ the workability of the plan that was adopted. 

The advantage to this second format is that students can prepare for 
the STEP by doing ihesearcij into different nethods of handling emergencies, 
and they wilj. have "time to come up witl/ a' complete and "thorough proposal. 
The advantages of the^first format is/just the opposit.e— students are 
piacea in a situation fox which they/are probably unj/tepared. It may be 
possible to combine 'che two formats^ in s^ch a way that^some advantages of 
each are retained.. ' ^ . 

Preparation: -Starr snouid^) prepare news -headlines , 2) prepare an edi- 
torial, 3) prepare and distribute memos, 4) make appropriate file changes. 

Students should 1) research methods of handling emergencies, 2) devise 
an emergency plan cf control .to be Implemented in APEX County. 



Suggested Handouts : 
upervisors. 



1) Mex^spaper headlines, 2) Memo to County Board of 





' Meeting wi^th Citizens' Groups ^ 

4 

,^ expose students to the problems arising from dealing with 

radical, potentially^aisruptive groups; to encourage the Air Pollution ' 
Control Office to develop anv^ef f ective, workable plan of air pollution con- 
trol which involves the citizens of the commuuity. 

Description: Students wi^l be asked to act as members of two citizen groups 
which are concerned with fighting air 'pollution. One group is the local 
chapter of the Stamp Out Smog (SpS)^ Organization, and the other is a radical 
g^oup'of students from the University.! Each of these groups will have to 
get together before. the STEP to determine the goals and objectives of their 
respective organizations. It is assumecj that the SOS group is the more ^ 
moderate of the two, and will come to |th« STEP with **reaspnable'' proposals 
for air pollution control. The student group>on the other hand^ should be 
eiticouraged to develop very radical proposals. \ ~ -^.^ 
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This meeting can oe structured around a specific topic, such as che 
possibility of a new industry entering A¥HX County, or the structure can 
be left very loose. The SOS group will be asked to call the neetirig and. 
invite the 'students an! the Air Pollution Control Officer to attend. Tliey 
should announc<^ chat the purpose of the znaeting is to discuss the possi- 
bility for citx^er action in the fijht for cleaner air in APEX Counry. 
If there is a norc specific ccpic, it woald, of course, be anipijiced also. 

The Air Pollution Control Office should recognise that they are guests 
at this* meetiaj?, but should cj:ke the opportuni^ty to develop plans for util- 
izing citizen volunteers in their co^-.trol programs, if appropriate. A pos- 
sible isodif icrition of this ST£P is to turn it around so that the Air Pol- 
lution Control O'-'fice has initiated the ?ieetinss> and the citizens' groups 
are the guests. • ^ 

Preparation : Staff should 1) assign roles, 2) prepare and distribute 
memos, 3) provide a place for pre-nieetings as well as for the STEP itself, 
and 4) provide for neus coverage of t'le event. 

Studen::s should 1) iraet in the,.r r aspect i^ groups to deterniine the 
goals and objectives of their organizations, 2) research various' plans for 
citizen action a-iC involvenenc in control programs, 3) set' the topic and 
publicize the reetin-, if they are the SOS group. 



Group, 3) Meno to APCC. 



S ug;i>ested Hangouts : 1) Mav.o to SOS members, 2) Memo to Student Environmental 

A, Trial 




Objective: To familiarize students with the role of the court in air i\ol-- 
lution control; to expose thcrr. to the administrative requirements of prose- 
cution; to give then "e:<perience in building and developing a court case; 
to allow then to play the role of expert witness. 

Description : The Gane Director will choose one industrial plant to be the 
target for the STEP. (Obviously, it would be better if the selection of 
the defendant evolved naturally from the game. But because this STEP re- 
quires so much preparation it is better If the students know the defendant ^ 
beforehand.) This plant will be instructed to Initiate, or continue in a ^ 
policy of non-compliance with Air Pollution Control, rules and regulations. 

The Air Pollution Control Office will be forced to take some action 
to remedy the situation^. They will be encouraged to exhaust all administra* 
tive remedies before resorting to civil or criminal proceedings (see Legal 
Reference I-Ianual for discussion of civil vs. criminal proceedings). It 
generally takes at least five cycles of play for the Air Pollution Control 
Office to gather sufficient information to build a thorough court case. 
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One or two students should be asked to serve as attorneys *f or the 
defense, and likewise for che prosecution. It niay be helpful, also, to 
have a lawyer or lav/ studen.t advise each side — especially in relation 
to legal technicalities. The reniaining students could be assigned by 
either the defense -or prosecution zo act as witnesses. Some of the wit- 
nesses that the prosecution may need are: inspectors, source test engi- 
neers, a chemist, a meteorologist, an epidejilologist, and complaining 
citizens. The defense may want to call as witnesses : the plant manager, 
an engineer, a consultant oa control systems, a c^jtsultant chemist, and 
area residents. 

Sometime before the STEP, the defense and Prosecution x^ill have to 
come to agreenient on items concerning the phy^cal conditions of the plant 
(stack locations, stack heights, etc.), the ^ctual itesis of inspscpion, 
and the prevailing weather conditions and t/ie in-plant operations at the 
tines of the inspections. 

The trial itself requires more time than most STEP Exercises. Both 
sides should be given about fifteen minutes for opening statements. Then 
each will need appro^ innately two hours to [develop their respective cases'. 
After the presentations, about fifteen minutes should be provided for 
closing starenents. 

Preparation : Staff shoula i) arrange for legal assistance, if necessary, 
2) assign roles, 3) arrange for a moot court room to use for the trial, if 
possible, *») r.elp ttadents prepare cases by providing information on pre- 
cedents, court procedures, etc. 

Students should i) study case precedents and court procedur^, 2) pre- 
pare witnesses, and 3} develop cases. 

Sugp:ested Hantdouts : i) Appropriate sections of Legal Reference Manual, 
2) Memo co industrial plant maiinger from his Beard of Directors, and 3) 
Men»o to APCO staff from tLe Courity Air Pollution Control Board* 
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STEP EXERCISE E>L^^1PLE 
APnX: ROLES AlH) GOALS 



OBJECTIVES : 

As citizens of APEX County^ and as the new leadership of the community, 
it would be helpful to the successful execution of your new jobs to: 
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1. beconc acquiajntiea vich tha otVier coiamunity leaders; 

2; becunc somcwliat familiar with roles other than your ouii; 

3. think abou^c and express your views of th(i ir.ore Ir^^portanc prob- 
lems and ^oals of APEX County; and 

4. bei^in inter-role-conimunicaticn, 

S£TTI\T> ; 

The scrtcins will be a "to^m hall i^oeting*' in which each role will 
be 2iven tine to deliver a short soeech on: 

1. the* func^iohs, organisation and goals of liis role as he vievjs 
ti^en; 

2. the niajor prcblens and goals of tlie con\r»unity as his rol<i, views 
then; (See the attached background information: "The Cor.tinu- 

• ing Crises in APEX"); 
3* the balance bet\;een "growth and the quality of life" for APi:X 
County; and 

4. any other physical, social, political or econo:nic views he con- 
siders iriportant. 

TIME ALLOTTED : . * 

Each role vill be allotted qpproximately 3-5 minutes for their presen- 
tation* The chairman of the meeting will allow questions and comments as 
he deems appropriate. The chairman will set up the agenda of speakers. 

ASSICr^MEN'TS : 

Chairnian of the Meeting / County Supervisor" 

( . ^ 

Roles Speaking \ County Politicians 

J City Politicians 

^ ^ County Plappers 

City PlannWs 

EnvironmcHt3x Quality Agency 
/ Industria^-isls 

Developd^;s 
News Medi^ 



Citizen j^ressure Groups 



(Ask your role advisor for help for information or/ references you 
require for preparation. ) / 
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■ ^ BACKGRO L'ND MATERIAL FOR ROLES AND GOALS STEP 

■^^ >. THE COirriNUIMG CRISES IN APEX COUNTY 

APEX County exhibits many of the current trends and problems of Aner- 
ica s- urban areas. Some of these are: 

• 1 i ^ 

X. A City with a deteriorating central core occupied nrlraarily by 
po6riy,h6used people who (a) have lod incomes', (b)*have a low 
^Icvel of skills, (d) .^jre aged, (d) are unemployed, and (e) want 
^ to move out. 

A flight to the suburbs (by those who can afford it) with accom- 
panying urbar. sprawl and "helter skelter" development. 

3. Industry Is largely dovrntOTm and thus workers f rdi^thl\suburbs 

commute daily by private automobile causing conge^Cirrand pollu- 
tion • ^ A j_ 

f 

* , 4» No adequate public transit systani exists 
5. — • ■ ' 



6. 



Pollution in the Central City by far exceeds those- levels necessary 
for good health. - ' 

A. shortage- of high quality (clean burning) fuel is predicted ^for 
next .year. 

7. If industry cuts barfc ics' fuel i^ga, ,„ore unemployment and fewer 
taxes will result 

3. Industrial growth might provide jobs and taxes but cause more 
pollution and -congestion. 

9. Inadequate resources and disagreements about the proper methods\ 
for solution to these problems have caused a "stalemate" up xxT 
this time— much talk but little effective action. 

< 7 
The conditions in the Central City are getting worse year by 
year. ^ ^ 
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11. GO BACK TO 1. / 

^ ( 



(The Planners, Environmental Oualitv Agency and other roles have more 
specific data on the above general trends.) 
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STEP EXERCISE EXA^tPLE 



APEX Pf>XJP-R COMPANY PJ^TE HEARDtO 



The objectives of this exercise are to -introduce participants to the 
relationships benveen regulatory a..encies where authority P^' /° 

demonstrate the relationship between the costs 

charged- to the consumer; and co explore-the problens associated v^ith sup 
plyins electric "oower to a cjrowing conrraunit:/'- 

Kt ^he renue^t of tUe p)inc manager of the Shear Power Company there 
-will b'^ an onon hiring bd^oro the County Board of Supervisors f ^-v^^S 
t:-p.Ki* Co-i.^i--.t.H-u IheRurpose of this/nearmg will be to 

'onsSei^a p'^^^^tr^'or ^'ate increase. The Shear Power CoH^pany feels that 
It'u^t e.'pa;?it; V.^ductive capacity in order to neet the projected poucr 
nLdTor- the' cor..n.r.l/:v. Since Varge capital outlays are necessary to pur- 
oh^;! °Ie"eouirad i^nd. buil.in.s, and equipment, a rate increase is oexng 
t^k.^ to defr.v so.,e of thesa co.ts. The pKant manar.er's proposal should 
. include such suT>porCing i.aterials as carr^nt aftd maxxinur. prcQuction .evexs, 
pSecterdU^^^ power, (tha effects of the. proposed rate increase on 
Se incolve.penditure. picture of the- plant) /overall doUar increase p=r 
Ja^ilv pet nonth, and the L-n?lications of the proposed rate increase for 
thelifferent pow;r users, the costs of buyinv power- fro. outsiae sources, 
etc' ^ / 

The foiloviog table'suru-arizes the pover.usage in -APEX County daring 
£ycle 1* ' • . ' 



Category of 
Power User 



1. Comraercial 

2. Governraental* 

3. Industrial 
A. Residential* 



'i of Po\jer Used 
by Each Category _ 


Amount of Power 
Mlffl Used by 
Each Category 


PriceA 


Average No. of 
Users (^per year 


^ 26Z 


780,000 


10.00 


V 86 ' 




s 




6% 


180,000 


' . 9.00 


.5- 


33Ji 


J 990,000 


6.00 


'42 • " 


35% 


1.050.000 


12.80 


67,000 



^ernnental refers to public' uses of power, such as street lights, public 
ithle£lc fields, govefniQental buildings,, etc. 
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The above inf orrnation - is based on the following: 

1, Total pov7er usage of 3,006,000 I'JWH per year ^ 

2. 67, 700" families in APEX County 

3- 42 Industrial Users in APEX .County 

\ 

Since this is an open hearing, all citizens of APEX^are urged to attend 
and to consider the implications of the proposed exp^sion.and rate increase* 
The Air Pollution Control Office, however, has a special interest in th§ pro- 
posal since the power plant is among the largest potential ptjlluters in the 
community. The Planners, also, have a special interest in thXs proposal and- 
its possible effects on the groy7th pattern and direction of they^ounty* 



V 



STEP EXERCISE ES5A>!PLE 
} 

>IASTER PLAN PRESENTATION 



OBJECTIVES; 



The Qojeccives of this STEP are to provide an opportunity for the Plan- 
ners to prepare and present a detailed City and County liaster Plan; and for 
the community-at-Iarg^ to consider the goals and future direction of the 
County as determined by the plan. 



PRESENTATIOK- 



The County Board of ^Supervisors has called for a public hearing to 
consider a five year Master Plan for APEX County to be prese^lted by 'both 
planning departmentgJT The .presentaj^on shoujtfd begin vith.'a summary of' 
current status of APEX County and tliei short-- 'and ^long-terra goals and ob- 
jectives of the proposed plan* The <pian should include a discussion of 
land use, transportation, industrial Worwth, employment, urban r"^ewal, 
education, economic and environmental! impact and the cos^ and schedule 
proposed- for implementation. . ^ 'A' 

'/ \ / ' ' ' ^ 

\^ Following the presentation by the Planners , there will be an bppor- * 
tunity for 3hy interfes ted members of the community to speaks The Environ-^* 
mental Quality Agency should consider the implications of< the proposed plan 
for the future qua^Elty^of the^lr in APEX County*, Likewise, the Land 
velopers- should -consider any implication of the^plan for the future of 
their 'developments, and the Industrialists should consider the Impact of A 
the plan upon their future growth possibilities and tax. status. The media 
and pressure groups should 'press for explication of any points they wish 
to raise. ^ 
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REFERENCES: 



1. The House l-le Live In 

2. The Linits to Growth V 

3. Th^ Relationship of Land Use and Transportation Planning to Air 
Quality Management ^ 

4. A Guide for Reducing Air Pollution through Urban Planning 
5» Library and Course Materials 



STEP EXERCISE EXit-lPLE 



' TRAi;SPORTATIQN AGE^:CY J0B\ INTERVIEiv^ 

^The objectives of this STEP are to familiarise students with the 
recruiting process; to provide an opportunity to prepare, answer, and 
evaluate interview questions; and to /^aniiliarize students with some of 
the typical tasks and responsibilities of a transportation planner . 

( ^ 
* Tills e\ercise deals with the recruiting of a transportatio.n planner 
for APEX County and ^sncoiTipasses the various stages of the recruiting pro- 
cess incXudin«{ filling out applications, formulating resumes, taking v;rit- 
ten examinations, conJuccinij oral interviews, and the final selection pro- 
cess. Students v7ill be asked to apply for the position )Dy presenting a 
resume, a completed application, and by taking a short written examination* 
After jail the applications are received and rated, the top candidate^ will^ 
be given an oral interview as the final stage of the application. Students, 
are/requested * to dj^'ess as if they were atcending a formal interviev; for a 
poyeiti^on in a regional planning agency. 

Tv;o students uill be *asked t^^ serve on an.Oraf Interview ^oard • They 
will -^e given a packet for each candidate including his resume^ applica- 
tion*, and wVitten examination. ' Using this information, and the results of 
a fifteen to twenty minute oral interview, each tnenber of the Board will 
compare evaluations, and then aijnounce t^eiif choice for the new transport- 
tation planner for the Regional Planning Department (County Planners). 

/ ^ 

In the critique, the Board will be asked to expIainAwhy they-,chose w • 
one candidate over the othef-s, and the candidates will. _i/e given a chance 
to reply. The remaining sttidents wiia^ watch the interviews on closed cir- 
cuit , television, and should be prepared to critique both the questions 
and the answers. * ' * • 

(Reference: Handout materials) . . 
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ASSIGNMENTS:'' 



Oral interview Board 



Interviejv^ees 



Board Selected by Staff 
(plus two students to be 
designated) 

Top Five Candidates Selected 
from Applicants 



STEP EXERCISE EXAMPLE 



>l\sti;r pun update and i>rpg^i£NT/ 



TION, 



PART I - LAND USE 

PART H - TP^\NS?ORTATION 

OBJECTIVES : 



The objective of this STEP is to allow the Planners to consider, ore- 
pare and present their detailed plan for implementing the >Lister Plan/ 
The presentation uill be made at an-open hearing to the Politicians and 
community leaders. Interested citizens vill be allowed to particd^-ate. 
The Politicians will decide to accept, modify or reject the suggest<^ im- 
plementation items and methods. ' 



^ ' / ^ - " 

A lat^ use/transport^tloh^Master Plan was previously presented by the 

Regipnai Planning Department to a City/Gounty hearing board. The five year 
and twenty year plan was tentatively approved by the hearing board subject 
to periodic review. 

A new slate of politicians have now been elected and have appointed 
new Envirorcnental, L&nXUse and Transportation Planners. The new Politicians 
and Planners njaf^'update, revise and refine the >faster,Plan if they so desire. 
The Planners in Conjunction with the City and County Politicians, Environ- 
mental Quality Agency, community leaders (Industrialists, Developers and • 
citizen groups) have now prepa^ a more detailed approach to implementing 
Zhe plan. ♦ ^ • 

THE I SSUE; 

.J ■ " ) 

. ^ A Master Pla'^ has been Adopted in terms of broad objectives. An organ- 
ized implementation of this plan requires more detailed preparation of methods 
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strategies, specific projects and ^sc.liedeles, consideration of yearly 
and total costs and resovirces for providing the fund's required"^ 

A Regional. Planning, Department Implementation Plan will be presented 
to the Board. Prior to the presentation, the^ Land Use and Transportation 
Planners should cooperatively develop an integrated implementation plan." 
This plan should recognize the importance of developing a desired land use 
pattern and supplementing this goal with a transportation system which 
services and <incourag6s the desired changes* ^^^ -r . . ,v 

.The two-part presentation ma>r include vSuc!i items as: ' - 

\. A planning review for any suggested Master Plan update, revision 
or refinement. 

2. Details of the Master Plan implementation such as: 

a. Objectivesf: 

-ultimate planned land use 

-developmerit; type and mix 

-developmenc^ensity (acres, population) 

-recreation and open areas 

-public/private transportation 

-public/pTivate services and facilities 
t. Policy and Strategies: 

-zoning 

-codes, ininimum standard housing , 
N -land reservation and open area provisions 

-transportation programs 

-introduction of technological innovation ^ 
-tax incentives/penalties ' ^ 

-bonus concessions \ 
-loan insurance and guarantees 
^ -public rei'ations campaign 
-community advisory councils 

^civic, citizen orpnization, pressure group participation 
-urban renewal 
-demonstration projects 
-training programs - 
• * -mandatory planning, review ' . 

c. Projects and Programs: ^ ^ ^ 

-specific list of projects 'and programs re.quired 
^-specific list of^rezoning request's 
* -order of prJ.oritifes / 
-implementation Schedule (time) 
-implementation costs (yearly and total) 
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d. Funding Source Allocation: / 
-regionalv^ contribution (city, county) 
-state 

-•federal 

-private, non-profit, foundations 

e. Financing Method/Proportion: 
-taxesxC 

-general obligation boriils * 
-revenue bonds 
-lease purchase 
-joint powers atithorities 
-special districts 
-private, foundation, etc. commitments 
-grants, matching funds " / 

. ' / ■ 

STEP EXERCISE EXAMPLE 



OBJECTIVES: 



APCO BUDGET IDi^VRING 



The objectives of this STEP are to provide an opportunity for the Air 
Pollution Control ^Officer and his* staff to develop a workable program for 
their agency; to allow the Politicians to consider the APCO budget re- 
quest in light of the total community needs; and to allow the community- 
at-large to respond to the air pollution control program. 

THE HEARING : 

In accord with State Regulations, the annual APCO budget request will 
be presented to the County Board of Supervisors at an open hearing. Some 
of the topics that should be covered in the APCO presentation are: (1) a 
^description of the nature, effects, and extent of the actual and ^potential 
air pollution ^iroblems in APEX County, including an identification of the 
major sources of air pollution, (2) a description of the administrative 
organization, procedures, facilities, financial and other resources, and 
staff, together with plans for changes or development, and (3) a descriptio 
of the agency's legal authority and responsibility for the administration b 
the air pollution control program. 

SCOPE OF PRESENTATION :>. 

It is suggested that the presentation can be made effective by assur- 
ing that there is an organized approach such as: 



/ 
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1. Statement of the problem 

2. General plan for a solution. to the problem 

3. ^ Steps to be taken in following the plan * . 
'4. Schedule of. time to accomplish steps 

5. Facilities, manpower,' and resources required to accomplish 'plan 

6. Cost of plan (minimum, medium, maximum) A 

7. Critical points at which to check plan progress \ 

8. . Results to be expected if plan is successful 

[ 

The public will be encouraged to attend fnis open hearing and state 
their feeiinr^s concerning the air pollution control program for the County < 



STEP EXERCISE ^^XAMPLE 
OPKN^ HEADING BEFORE COU^ZTY .BOARD OF SUPERVISORS 

Apco presk:;tation on the impact of automotive emissions 



OBJECTIVES: 



To familiarize participants with: 

1. \The aucjnobile emissiQ;n control provisions (Title II, Part A, 

Section 202-213) of 4^e Federal 1970 Clean Air .V-nendments. 

2. The interrelationship of -automotive; emission control strategies 
and l^ational Ambient Ai,t Quality Standards and the impact of 
these require^iients on overall, community transportation planning. 

/' 

3. The numerous control strategies (such as inspection, enforcement, 
driving restrictions^ tax incentives, staggered work days, land 
use restrictions, highway construction limitations, alternate 
transportation system, others) which may be considered for achiev 
ing these requir^ents. 

4. The social, economic, legal, political and educatirDRoJ. implica-- 
tions of an Automotive Control Strategy on a Transportation Mas- 
ter Plan. 

BACKGROUKD : 

The automobile is now considered the nation's number one polluter. 
Urban transportation, Vhich is now predominantly automotive, represents 
a serious probler/ in terms of both congestion and pollution. 

The Federaj/ Government has set automobile emission standards for new 

. • • « 
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cars which specify the maxijjiura Mission levels of hydro-carbons, carhton 
monoxiHe and oxides of nitrogens. EPA has announced a schedule of raax- 
iinum automotive emission levels for these pollutants for the years 1970 
through 1975. These standards must be met by each automobile ,model dur- 
ing its ^'useful life/' States (except California) are -prohibited from 
setting ! emission standards for new vehicles but have the right and pri~ 
raary responsibility to control emissions from other vehicles and to achieve 
and maintain, federally established Air Quality Standards. If they fail to 
meet these responsibilities > however, F.PA h^s authority to enforce pollu- 
tion controls^ directly.*' 

APEX County' has. been designated an Air Quality Control Region and as . 
such is preparing its cpntribution to jthe State Implementation Plan and is 
holding hearings on recommendations for inclusion the plan. 

HEARING ; An open hearing has been called by the County^ Board of Super- ^ 
visors to hear an APCO presentation on the status of automotive emissions 
in APEX County and the automotive emissions j.mpact on future transportation 
system planning. Questions include: 

1. ^^lat is the contribution "^of automotive emissions to current 

APEX County air quality? 
2» To what degree will these emissions change in the future? 
3. Can APEX County meet the Federal Air Quality Standards with 

these future levels of emissions? i 
A. l^iac alternatives in terms of automotive control strategies, 

low pollution transportation systems, etc. can be suggested? 

Because of the interrelktionship of automobile emission control and 
the Air Quality Standard requirements, the APCOs have been instructed to 
, t*m:k with the City and County Planning Staff to insure an integrated plan 
wi5h consideration of la.nd use, highway construction andpverall community 
transportation needs in the emission control strategy. ' ^ 

Formal presentation v;ill also be made by representatives of the In- 
^ dustrialists and Developers expressing their views and interests in re- 

spect to the problem^ Comments and suggestions from other members of the 
public will be encouraged at a time deemed appropriate by the Hearing 
Board . 

ASSIGNMENTS : 

Chairman of the Meeting 
Representatives. of County Board 
Representatives from City Council 

Coordination of APCO Presentation^ ' ' * 

Planners Presentation L Comments 
Industrialists Presentation Comments 
Developerr Presentation 6 Comment6 



( 
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REFER 



S: 



1. A Citizen's Guide to Clean Air', The Conservation Foundation, 
1717 Massachusetts Ave., N.W., Washington, D.C. 20036 

2. Profile of Air Pollution Control, Air Pollution Control Mstrict, 
County or Los-Angeles, A34 South San Pedro Street, Los Angeles, 
California 9Q013» . 

3. ^ The Clean Air Act, December 1970, EPA Washington, D.C. 



STEP EXERCISE EXAMPLE 



EMISSION STANDARDS 



The objectives of this STEP are co force the APCO to translat-^views 
on control strategies into an operational format; to provide an opportun- 
ity to explore various methods'* of controlling air pollution (such as tax 
credits, air rights, permit systems, zoning ordinances, etc.); and to give 
the student experience in working with controversial legislation. 

Pursuant to Section 110 of the Federal ''Clean Air Amendments of 1970" " 
(P.L. Ol'-eOA, December 31, 1970) the state in which APEX County is located 
is required to submit Co EPA an implementation'' plan to establish and main- 
tain Federal Ambient Air Quality Standards in APEX County (which has been 
designated an Air Quality Control Region). 

Since this implementation plan is not prepared and ready for approval, 
the County is currently operating unaer the limited air pollution regula- 
tions of the State Health and Safety Code (see Legal Reference Manual, Vol* 
21.1)- 



Based on the current air quality of APEX County, the APCO has determined 
that improved air pollution regulations are needed now and is proposing ^he 
enactment of new regulations. ^ . 

In accordance with the state enabling legislation, a public hearing 
is required before new regulations concerning air pollution can be adopted. 
Therefore, the County Board of Supervisors, sitting as the APEX County Air 
Pollution Control Board, has requested that a proposed set of Eniisgion 
Regulations be presented in^n open hearin^x . 

The Board x/ill be responsible for preparing an agenda and for presiding 
at this meeting. Each member of the Board will, represent his constitu'^ts, 
as* well as the community as a whole.' The Board should be prepared with^. 
questions concerning the need for emission standards, the cost anti effective- 
ness of t|)e proposed reguLitions, the associated personnel and equipment rc- 
quiirements, and so forth. 
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The APCO staff should present a t^ltten document containinf; the pro- 
posed emission regulations for APEX Councy > An Industrial Comrattee should 
also., present a plan for enission regulations whi'ch should be as thorough as 
the /\PCO/ proposal - 

ASSIGN^'ttl 



Air PolluVion Control Board 
APCO Presentation 
•City Politician 
Industrialist Presentation- 
Planner Presentation 
Developer Presentation 



STEP EXERCISE EXAMPLE 



THE TRIAL 



ERLC 

hfiiinniiinrrTiaaaa 



The objectives of this exercise are to^familiarize the students with 
courtroom procedures, the adininistrative r^uirements of prosecution, the 
preparation of a case, the role of the ^pert witness, and the role of the 
court in air pollution control* 

The People's Pulp Plant has continued in a policy of non-compliance 
for several years* They have been instructed by their management to con- 
tinue this policy, . 

It will be the job of the APCOs to 1) design new legislation if neces- ' 
sary; 2) secure passage of lef^islacion: 3) exhaust administrative remedies 
available for use with violators; 4) file a proper legal actioji; and 5) 
prosecute the violators. 

There are several ground rules for this exercise beyond those normally 
in effect. First, there ihust be agreement upon the following factors by 
the APCOs and the Pulp Company. 

Points of Agreement: 

Physical Conditions such as stack iocatiorib, heights, etj. 
(.-stee attachmf^nt) 

Times of Inspections and weather conditions, etc. (see attachment) 
Witnesses and Roles 

In-Plant Operations at time of inspections 

If agreement Ccinnot be reached, the staff will settle the issue. Sec- 
ondly, the APCOs must submit the formal complaint upon which the trial will 
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be based. Thirdly > there will be no change in cycle for the purpose of 
this STEP after Cycle 3. 

Finally, the prosecution .md defense atto;?^ys must arrange their 
tine" t<:^ allow each v itr^ess ixsted belov to testify* 

ROLE ASSIGICMEMS : 

Prosecution - XAttorney 

Su3??esteil holes: Atctmrtiy j/2 

Inspector 

* Inspector 

Test Engineer 
Chemist 

Meteorologist - consultant 
c • Epidemiologist - consultant 

Complainant 



Defense: 

Other Suggested Roles: 



Attorney ill 

Attorney •/2 
Plant Manager 
Engineer 

Consultant - source test engines 
Consultant - physiolbgy/and 
particulates^ 
Cheirist - consultant 
Area resident/former plant mana^ 
Area resident 



May be called by prosecution 

or defense - County Medical Director 

The staff can be requested to fill a role if required. 
RKFEREIsCES : 

1» Attachment on People's Pulp Plant 

2. Industrial Pollution Control Handbook, Herbert F. Lund, 
Mc^lraw Hill, 1971, Chapter 18. 

3. ' Air Pollution, Volume III, Stern, Academic Press, 1968, 

Uiapter "iV. 
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BACKCROU/U) ON PKOPLf.'S ?uLV ?b\NT: 

The APCO perforaed an aaission measureriient on People's Pulp Plant 
during Cycle 0. 

Results* of ' the measurements (this is considered an offic i^ document 
and part of the APCO records): 



Indus triaildst Xo. PrqcessJ^anie Rate 



2 
2' 

7 



Co:abustion 
fiecovery , 
Kiln 
Snielt 
Dit^ester 



"39 BBl/Hr 
300 Tons/day 
300 Tons /day 
300 Tons/day 
300 Tons/day 



Type Control System 

Lo oil 0 
0 
0 
0 
0 



Process Karae (cont.) 


Odor 


Sraoke 


Part. 


12.2 


CO 


— 3i 


He 


Corribus tion 


0 


R - 0 


17 


' 511 


0 


236 


0 


Recovery 


PI>3 


R - 0 


3000 


125 


0 


20 


0 


Kiln 


0 - 


P. - 0 


1000 


3 


0 


<'»0 


0 


SmtsXt 


:'l)3 


R - 0 


225 


1 


0 


0 


0 


Di<^ester 


fr;3 


:i - 0 


0 


0 


0 


0 


0 



bmcc' this 4-.;I-bi.:>n n;casurerieift , People's Pulp has nade no effort to 
install control e^][ui;>nt-rxt» 

Tb*' plant, ostabllsbed In 1957, occupies a 27^5 acre site in /\A-2. 
Nine acres are present ly developed with factory buildings and facilities* 
>:o further conpany-owned land is available at present site for plant ex- 
par.siou. 
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PLA.\T LAYOUT: (not to scale) 
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STEP EXERCISE EXAMPLE 

\ • ■ » '"^ T" ■ 

riir.Si:MTATIQN of IMPLEME^vTATION VIA}} ' 

The objectivas of this STEP are to force the APCO to translate views 
on control strategics into an operational forniat; to provide an opportun- 
ity to explore various uiet^iods of controlling air pollution (such as tax 
credits, air rights, pen:;its/ zoning ordinances^^-JixaBSportation planning, 
etc. J; and to give the student expprie\)ce in wgxking with controversial 
legislation. 



Pursuant to Sftctiou 110 of the "'Clean Air Amendments of 1970" ;(P.L. 
91-604), the state in vfnich APEX County is located is required to adopt and 
submit to the AJrainistrator of the Environmental Protection Agency a plan, 
which provides for the implementation, maintenance, and enforcement of the 
nationally-established Ambient Air Quality Standards within each Air Qual- 
ity Control Region. APEX County has previously been designated an Air 
Quality Control Region. 

To this end, the State Gcvernment' has requested that each air <!uality 
region including APKX County, hold a public hearing in which the APCOs 
will present the proposed Implementation Plan. The County Board of Super- 
Visors, sitting as the APEX County Air Quality Control Region Board, will 
be responsible for preparing an agenda and for presiding at this meeting. 
Each member of the Board will represent his constituents, as well as the 
community as a whole. The Board should be prepare;d with questions concern- 
ing the procedure used in determining the proposed control strategy, the 
cost and effectiveness of any proposed regulations, the associated person- 
nel and equipment requirements, and. so forth. An understanding of Section 
110 of the 1970 Clean Air Act is necessary to understand the rijquirements 
of an implementation plan. 

Tlwi implementation plan should include attainment of primary and sec- 
ondary standards, emission limitations, schedules, timetables, land-use 
and transportation controls monitoring system, review procedures for loca- 
tion of new sources, provision for intergovernmental cooperation, program 
of funding, personnel, authority, etc. 

Early in the cycle on the day of the STEP, the APCO staff should post 
a written document otitlining the proposed plan* The in-depth presentation 
will be given at the afternoon STEP Exercise. An Industrial Committee 
should prepare reactions and proposed alternatives, to be presented for- 
mally by their representative. The Planner should also formalj^y respond 
to the planning implications of the proposal. There will be an opportunity 
for the public to speak too. 
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. STEP EXERCISE EXAMPLE 



ENVIRONMENTAL QUALITY AGENCY FORMATION PROPOSAL 

OBJECTIVE : 

The objective of this STEP is to allow the Air Pollution Control Offi- 
cers, the Coynty Board and other interested members of the cotnmunity to con- 
sider organization, functions, responsibilities, and authority of a proposed 
Environiaental Quality Agency for APEX County. 

BACKGROUND : 

Represents. rives of the Good Government League, the APEX County Taxpay- 
ers Association and various environmentally-oriented interest groups have 
long realized the need to attack the problem of environmental pollution in 
a coordinated manner. -These groups along vith the support of several govern- 
mental officials have taken their position of support for a total entviron- 
mental approach to the Environmental Health Planning Agency. The proposal 
is for the establishment of an APEX County Environmental Quality /Agency. The 
proposed Enviijontaxjntal Quality Agency would include the long-estAblished Air 
Pollution Control Office and Solid Waste Management Office and /also assume 
responsibilities for other environmental problems and areas of /concern in 
APEX County. . ^ ' 



The proposed responsibilities of the Agency are: to develop an environ- 
mental quality managGment plan for APEX County including all functional areas 
of pollution control (air, water, solid waste, noise, etc.); to develop the 
necessary coordination between governmental agencies; to develop comunity 
based goals and community commitment to the plan; to secure the required fi- 
nancial resources and to direct the EQA activities. 

STEP PR EPARATION : 

— - > 

In preparation for the STEP, the Environmental Health Committee will 
develop a presentation including the justification for a total-environment 
agency approach and the nature of the proposed agency including the organ- 
ization, functions, responsibilities, authority, funding and relationships 
to other governmental elements. ' ' 

Interested groups and individuals will present their views on a proposed 
all-environment agency including their opinions on the -authority, responsi- 
bilities, organization and functions^ In addition, these presentors should 
respond to -the presentation of the Environmental Committee* 



^ The setting for the STEP is a County Board of Shpervisors hearing con- 
cerning the proposed Environmental Quality Agency. The Chairman of the hear- 
ing will ask questions to determine the benefit of various elanents of the 
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testimony presented at the. hearing* Before the close of .the hearing, the 
Board will determine, by a luethod of their choosing, whether to be in favor 
of such an agency and if so, what elements of the various presentations 
they would favor in regards to the nature of the agency, 

RESPONSIBILITIES FOR STEP : 

County Board 

Environmental Health Coasaittee Presentation 
AP.CO Presentation 

Industrialist Group Representative's Presentation - 
County Planner's Presentation 
Developers Group Representative's Presentation 
Chamber of Commerce Present^ ion 

Other interested citizens desiring to make a presentation at this 
hearing are requested to contatt the chairman of the hearing. Other com- 
ments and questions from the audience will be accepted at the time of the 
hearing- ' 

STEP EXERCISE EXAMPLE 

^ POLLLn'ION: SOURCES AND SOLUTIONS 
PART I 

i 

OBJECTIVES : 

The objectives of this STEP are to provide an opportunity for the EQA 
and the Planners to jointly prepare and present to the Politicians and the 
community an explanation of: 

1* The nature and extent of the pollution in APEX County; 
2* The Impact of this pollution on health welfare, propei:ty and liv- 
ing quality; 

3* The sources and amount of pollution by source type (i.e., point, 

line, area, complex source); 
4. The current methods of control and reduction of pollution and 

the estimated effectiveness of these methods; recommendations 

for Immediate adoption of interim control methods* 
5* Comments as to the potential impact of the Federal Environmental 

Protection Agency Complex Source regulations on transportation, 

land use and growth* 

SETTING : 

•1. The County Board of Supervisors have called on the EQA and Planners 

129 ' ■ " ■ 



\ 



7-33 



7 



■ ;. / 

to put together and present an integrated presentation answer- 
ing the above objectives. 
2« The County Board and City Politicians, in joint session, will 

hear the presentation in open hearing with the community leader- 
ship invited to attend. 

3. At the conclusion of the hearing the Board will allow cotaments 
' and questions from the people at the bearing. 

4. The Politicians will be asked to each make a short ,statement as 
to their view of what the community gdals should be in light of 

/ these problems and wh^t initial steps should be taken toward a 

solution. t 

5. The Politicians will request the EQA and Planners to prepare, 
with Private Sector and Citizen Group inputs, a joint plan pro- 
posing guidelines and Strategies for pollution control imple-* 
mentation. (To be presented in STEP, Part II) • 

ASSIGNMENTS : 

Chairman of the Meeting 

EQA Presentation Coordinated by EQA 

Planners PreseatatTion 

Other Presentatijms Coordinated by Chairman 
Questions and Comments Coordinated by Chairman 



PART II 

BACKGROUND : 

The previous presentation (PART I) dealt with the current pollution 
problem in APEX 'and a discussion about current pollution control methods 
and regulations. f 

OBJECTIVES : 

The objectives of this STEP are for the EQA and Planners to prepare, • 
with Private Sector and Citizen Group inputs , a joint plan proposing guide- 
lines, strategies and methods for pollution control implementation including; 

1. Summary of the interrelationships between land use, transportation^ 
population, life style, etc., and pollution in APEX County and the 
long range changes necessary to effect solutions. 

2. Recommended regulations, procedures, controls, penalties, incen- 
tives, etc. for immediate adoption to Improve local control; 
estimate of the resources required* 
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34 Recommendations to the State and Federal Government on needed 
liigal, technical and financial assistance for effective local 
implcnjentation. 

A. The steps and schedule for implementatioa* 
SETTING t . ^ ) ^ 

1. The County Board of Supervisors has called on the EQA and Plan-- 
ners to put together and present an integrated presentation 
answering the above objectives ♦ The Politicians have requested 
that the EQA/Planner presentation include Private Sector and 
Citizen Pressure Group Inputs and considerations. If an inte-- 
grated plan cannot be arriv^ at due to basic disagreements, 
the Private Sector Industrialists > Developers and* Citizen 
Pressure Groups vill be expected to present a- "minority report" 
outlining their views and recommended impl^entation strategies* 
The Politicians are facing an election next cycle and they wculd 
like to be sure that they have all points of view prior to adopt- 
ing new pollution control measures. 

2. The County Board and City Politicians, in joint session, ^ will 
hear the presentation .in open hearing with the community. leader- 
ship invited to atteiM, 

3. At the conclusion of the hearing the Board will allow comments 
and questions from the people at the hearing. 

A. The County Board and City Council will each formally adopt a 
plan or elements of a plan at the opening, of the Press Conf er-- 
ence later today, (The adoption may be modified at any time 
by the Politicians at a formal open meeting of the City Council 
or County Board 0 



STEP EXERCISE EXAMPLE 



JOINT PRESS CONFERENCE BY POLITICIANS 

OBJECTIVES : 

The press conference will be held to allow the Politicians to make a 
formal statement on the f inal^ long term pollution control/land use plan 
they have adopted. This will be their final joint statement to the commun- 
ity prior to election time. M^ority and minorijty views may be expressed 
but the statement should irfcludfc^ a clear statement of the plan adopted by 
formal vote of the County Board aqd the City Council ♦ 
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Following thte Politicians' "formal statements" they will submit to 
questl&ns by the news media and the audience. These questions and answers 
will be televised and broadcast to the entire public in prime tlffle by the 
KAPX Television Station. '* ^ 

COORDINATION OF TBE PRESS CONFERENCE ! 

Moderator - KAPX Nws Media ' : ^ 

County Supervisor 

City Councilperson / 




STEP EXERCIgE EXAMPLE 

^ ENVIRONMENTAL POLLUTION c()NTROL STRATEGIES 

OBJECTIVES : 

The objectives of this STEP are: |f 

1. To provide a format in which various alternative methods of 

pollution control regulation may; be proposed and debated. The 
proposals should include consideration of new and innovative 
approaches la addition tp' the asual civil and criminal "penalty 
methods'. 

■2. To allow the Politicians and the community to adopt and support 
any regulation methods and supportive legislationdnd test the 
' impact and effectiveness of these approaches in MET^O-APEX. 

BACKGROUND : 

The APEX County Air Pollution Control Office has been in existence for 
5 years. Air quality in APEX County is deteriorating . This problem is con- 
sldered by the residents and their elected representatives as an increasing- 
ly serious health hazard and a detriment to the full enjoyment of daily life 
The APCO has attempted to improve air quality by reducing industrial pollu- 
tion. The method used was the setting of pollution emission limits for in- 
dustry with misdemeanor criminal penalties ($500 fine and 6 months in county 
jail) for violations. The APCO initially attempted to get voluntary com- 
pliance agreements with industry; but even under the threat of penalties 
industry has moved slowly and reluctantly (if at all) to correct the problea 

There is litr.le incentive except threat of small fines for industry 
to rush to make the large capital expenditures required to install pollu- 
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tlon control systems; there Is ilttle or no Incentive for industry to 
try to efficiently maintain and operate the equipment. Iii addition, a 
large inspection and- policing staff is required on a permanent long term 
basis to insure continued control system operation and maintenance. Also, 
air, water ^ solid waste and other types of pollution are often interrelated 
and not subject to direct Air Pollution Emission Regulations or direct 
Water Pollution Effluent Regulations, 

Advocates of other methods of pollution control, such as mibsidiza- 
tion, tax incentives, award payments, pricing systems, emission fees and 
auction or market systems, point out that there are many ways to control 
pollution. These various innovative methods may be capable of being mixed 
together to obtain the most effective control. Many advocates attack thia 
approach of st^^ndard emission level Laws and forced control as "bandaid" 
attacks on syraptons not causes of pollution. ♦ 

In February, 1971, the President called for emission charges on sulfur 
oxides and taxes on leaded gasoline. 'The 1970 Clean Air Act Amendments, 
Section 110, discusses "emission charges or taxes or o^ther economic 'in- 
centives or disincentives." 

A Special Task Force has been created by the County Board and City 
Council acting together to study, discuss and propose alternative approaches 
to pollution control other than the current find and fine system. This Task 
Force has been asked to look at the system interrelationships of air, water, 
solid waste, etc. pollution and consider the economic, social and political 
aspects of new and innovative approaches to pollution control. 

A few of the types of approaches the Task Force has been considering 

are: 

EPA approval required for zoning and rezoning 

Performance Codes and Standards 

Energy Consumption Restrictions/Taxes 

Carrying Capacity Regulations 

Transportation Restrictions/Auto Use Lijnits 

Fuel Consumption Taxes 

Fuel Type Regulation and Restridtions 

Emission Fees - Pollution Taxes 

Tax Concessions/Write-offs 

Fuel rationing 

Maximum Community Fuel Usage 
Subsidization of Control Systems 
Growth Restrictions - Population Freeze 
Product Price Subsidies 
Production Limitations 

Pollution Emission Limitations based on Air Quality Levels 
Pollution Generating Product Taxes 
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Yearly Environmental Impact Reports for Industry 
Property vSale Taxes/Use Taxes 
Pollution Liability Bonds - Insurance 
Referendum Required for Growth 
Ban OP Specific Industries 

Ecology Commission \ 
Pollution Warrants 

The Task Force will present its recommendations and alternative recom- 
mendations to the^City/County Politicians at open hearing* The pubjicwill 
be given a chance to present their suggested strategies and conime|<t bn^e 
Task Force presentation^ 

• The Politicians will adopt those. measures they feel are most ^omising. 
TASK FORCE MEMBERS : 

Politician Members 
Planner Representatives 
EQA Representation Coordinator 
Developer Representative 
Industry Representative 
Citizen Representatives 

REFERENCES : 

Environmental Law and Policy, Krier, Bobbs-Merrill. 
Environmental ILaw, Reitz, North American International. 



STEP EXERCISE EXAMPLE 

HEARING ON ENVIRONMENTAL IMPACT REPORTS 
REQUIREMENTS & IMPLICATIONS 

OBJECTIVES : ' ''^^ 

The objectives of this STEP are^ to explore typical State Environmental 
Quality Act requirements for Environmental Impact Reports and the impact of 
EIRs on local jurisdictions, public agencies and private Interests, The 
participants will be provided the opportunity to consider ,the possible ef- 
fects of the EIR on current development trends and controls, i^e., land use 
patterns, industrial development, growth control, zoning policies, fisting 
master plan implementation, etc. 
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B ACKGROUND ; 

On January 1, 1970 the President signed into law the Federal Na- 
tional Environmental Policy Act (NEPA), This act requires that each 
federal agency prepare an environmental Impact statement" on any pro- 
posed major action which might significantly affect the quality of the 
environment. These "statements" are to be detailed reports which as-^ 
sess, among other things, the certain and potential environmental con- 
•seqtiences (both adverse and beneficial) of 1) implementing the proposed 
ac«:ion or project, 2) implementing alterxtative actions or projects, and 
3)^ not implementing the action or project. 

Some Important aspects and consequences of NEPA are: 

* » • * 

1. The environmental consequences of an action must be assessed 
prior to inipiating the action. 

2. 'The assessment must be made public and a discussion of any 

objecti-^ns or comments by other federal, state and local-^agenr » • 
cies, private organizations and individuals must bs included 
in Che final impact statement. 

3. The act implies and the courts have upheld the rights of citi- 
zens and interested groups to bring suit to delay or halt a 
project on environmental grounds • 

The intent of the term "environmental Impact" la being broadened 
to consider not only physical effects of an action but to in- 
clude adverse affects on living beings and to include adverse 
growth inducing impacts. 

Following this federal lead, the state in which APEX County is located 
has passed a similar law titled the State Environmental Quality Act (SEQA). 
This act requires chat all projects (with certain exceptions) which may 
have a significant effect on the environment and which involve a discretion- 
ary governmental action will require the preparation of an Environmental 
Impact Report (EIR). Projects Include actions to be carried out by a pub- 
lic agency or non-governmental (private) actions which require governmental 
approval or other governmental invoi^^ement . The EIR is to be prepared by 
the public agency which is the "Lead Agency.'* 

Definitions of the above terms and gdidelines for preparing EIRs have 
been i£..^ued by^the state (Reference 1). Local city and county agencies now 
have responsibility for preparing EIRs for projects which fall under their 
jurisdiction. Since they are not yet "geared-up" tc perform thio function 
the County Board and City Council have asked their Planning Staffs (in co- 
operation with the EQA) to prepare a joint presentation explaining the im- 
plications of this new requirement. The Politicians are interested in such 
questions as: 



1. What projects need an EIR?^ 

2, Who decides vhat projects need an EIR? Hoy? 

3* What must an EIR contain? ^ , ' 

4.. Who specifically prepares the EIR? 
5*^ Hoy is au EIR evaluated? 

6. What criteria is used to approve or reject an EIR pfoject? 

7. How will the requirements for EIR's affect the current practice 
of land use control by zoning? . * I 

8. How will ETR affect the APEX County Master Plan implementation? 

9. How will EIRs affect public and private (land development, indus- 
trial) growth and development patterns? j 

10. How can -EIR preparation and evaluation be structured tp give 
some assurance that a- minimum of conflict dissension and law 
suits will result? | 

11. Other questions they m^y ask. ^ - 

The Politicians have called an open hearing for the Planners presen- 
tation. The Politicians welcome the attendance and participation of all 
concerned parties, public and private. 

REFERENCES : 

Guidelines for Implementation of the California Environmental Quality 
Act of 1970. ^ 

In Productive Harmony, Environmental Impact Statements Broaden the 
Nation's Perspectives, EPA-335, Septeober^.^^1972. 

A Citizen's Guide to Clean Air, Conservation Foundation, January, 

Lack of Impact by Frank Krelth, Environmental Magazine , February, 
1973. 



STEP EXERCISE EXAMPLE 



IMPACT STATEMENT HEARING 
PROPOSED FREEWAY CONSTRUCTION 



OBJECTIVES: 



The objective of this STEP Is to create a setting In which the par 
tlclpants may consider the legal requirements and the economic, socicl 
and environmental impact of a m^jor proposed transportation project. _ 



/ 



4 



) 



The STEP vill allow them to: 

1. Investigate and consider the numerous consequences that such a 
project may produce • 

2. Become familiar with the federal legal requirements for such 
impact statements. 

3. Become familiar with typical state and local requirements for 
such statements. 

A,, Prepare and present an impact statement in an open hearing in 
which typical community leader, special 'interest group, and 
icitizen reactions can be experienced ♦ 

BACKGROl^n) : 

The National Egvironmental Policy Act (HEPA) of 1969 (P^L. 91-190 > 
Section 102) contains a requirement that federal agencies file an "envir- 
oriental impact statement" on any "major federal actions significantly 
affecting the quality of the^human environments ' Following this lead, 
some states have passed Environmental Quality Acts with state require- 
ments for similar statements. This procedure for considering the pri- 
may and secondary consequences of new and existing projects is now 
"ttickling down" to the local community level, Thi^ has resulted^ ir 
some local and regional jurisdictions requiring studies and reports on 
environmental, social and economic consequences of projects as contri- 
butions to their decision-making process on approval and/or support of 
those projects • 

THE ISSUE : 

— St;^36ph^s Connector Freeway Construction Contrary to previous 
agreement between the State Highway Department and APEX County officials, 
the state has decided to begin immediate construction on the St. Joseph's 
Connector which would route a m^jor freeway through downtown APEX, The 
County Council at the direction of the Board of Supervisors has submitted 
aq^etition for relief to the Superior Court and obtained a temporary in- 
junction to delay initiation of the construction pending a f\ill hearing 
cn thri nierits of the case. , \ 

I 

The County Board in cooperation with the City Council has appointed 
a £.pecial St. Joseph^s Connector Review Committee consistinif of prominent 
leaders of the community and including citizen group tepre/entation. 
Since this project is in conflict with the APEX Master Plail and is opposed 
by some segment of the community, its committee will conducc^hearings to 
determine the adverse and/or beneficial effects of construction of this 
freeway link on all segments of the community. The committee will solicit 
professional and lay opinions on the sr -ial, economic, and environmental 
impact Ojc the project. 

The Environmental Quality Agency, in conjunction with the Regional 
Planning Department has been requested to prepare an impact statement and 
to appear before the committee and present their views on the project's 
effects. Other community leadership ^jWial interest groups and interested 
citizens may participate. J O i 
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ASSIGNMENTS : 

Chairman of the Meeting 
Hearing Board Members 

Environmental Quality Agency (Environmental Impact) 
APCO Staff 

Regional Planning Department 
City Planners 

Industrialists, Developers, Citizens, etc. 
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Chapter 8 



^ ADDITIONAL INFORMATION 

/ 

In this section of the manual the Gaae Overall Director will find 
supplemental matetial that from past expfcsrience has proven to be helpful 
for the running^of the METRO-APEX game. Please remember these are option- 
al and may be used as GOD sees fit. GOD may wish to put this section into 
a loo«ie-leaf notebook to »ceep any additional forms or documentation that 
he may^ find liseful for the processing of the game. Enclosed you will 
find the following: • . . 

I. Hules for the Garner This is passed out to all participants of the 
game and specifies what constitutes a public hearing, who is required 
to have a public hearing, grant applications, trials, etc, 

II. The Continuing Crises in APEX County. rThis is a quick and dirty 
scenario describing the current situation in the county. This can 
be modified by GOD to set the proper initial conditions for the 
gamew This is handed out to all the participants. 

III. Mascer Plan for APEX County. In the past suggestions have been made 
to start the jkiayers off with a Master Plan for the county, albeit 
it may not be the best. This is usually handed to the Planners and 
Politicians* 

IV. Exofirm Sheet. This is a sheet that can be used by GOD to keep track 
of where the different exofirms might be locating. There could be as 
many as 15 different players trying to get an exofirm into different 
AA's of the coun(^ At the end of the cycle GOD can designate the 
most desirable loc^^ion based upon the results of these forms. 

V. -MEIRO-APSX Qucstlirtmaire. At the end of every game it is .extremely 
helpful both for the players as well as the staff to evaluate the 
success of the game. As a tool for aiding this process, a sample 
questionnaire is presented. 

VI. METR(>-APEX Problems. This is a form that we use whenever we run 
across a problem with the game. By document^.ng the probifan immedi- 
ately while it is still fresh In your mind, it is much easier than 
to s&lve the problan between games. 

VII. Strategies of Power » Persuasion & Reduction. A useful little handout 
that might be given to any role or player who might be floundering 
and not actively involved in the game. 



A " ^ 
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VIII* 



XI. 



XII. 



III. 



Court Summons. Often a person is asked to appear in court. This 
might be a useful form to not only get people to appear but also in 
the scheduling of your trials. 

APEX County Impact Statements. Since both the federal government, 
most state governments and now many county governments require 
environmental impact statements, this particular form is quite handy 
to use. However, the criteria for who fills out this form, for what 
type of projects, who shall review these forms, ^tc* may make an in- 
teresting STEP Exercise. 

Rules of APEX County. It is often helpful to give the Air Pollution 
Control Officer a starting set of rules aefieing the emission standards 
for APEX County. ' 

Permit Application. Some groups have based their new rules of compli- 
ance in conjunction with- a permit system. This form is currently 
given to the APCO but can quite easily be modified for any other role. 

Transportation Options. If there were a desire to include in the game 
the role of Regional planners with a group interested in transporta- 
tion palnning, lye have included the makings of a mini-manual for that 
role. A replac^ent to Chapter 3 has ,been included defining the duties 
of this new rolei^ Also enclosed is a list of additional transportation 
capital improvement projects and special programs. 

\ \ 

Grant Application FoYm. ^ This form may help the Game Overall Director 
to keep track of the funds that he has allocated tb the different , 
groups in the game. On this form he can ask the players to justify 
the proposals, how the money will be spent, etc. 
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I. METRO-APEX 



I. R ULES FOR THE GAME 

<A. Ten minute notice, plus public announcement for all public hear- 
ings (use blackboard) . ^ 

B. All EQA, City and County Politician budgets must be voted on In 
a public hearing. ' 

C. All rezoning must be voted on In open hearing. ^ 

D. Requests for state of federal funds must be written and should 
contain specific amount requested, local support (if any), justi- 
fication for request, name of requesting agency, cycle number, 
time and signatures of requester and granting authority. 

All state and federal fund requests must first be approved and 
signed by appropriate local government body (City or County 
Politicians). 

E. Industry must be notified at the time a plant Inspection, emission 
measurement or effluent sample Is ordered by EQA, APCO, WQM. 

P. All trials, summonses, etc. must be dated, sighed and cleared 
phrough Judge. 

II. LOGISTICS 

- A. All game activity will be in the game room. 

B. All requests for XEROX and typing should go through role advisor. 



II • BACKGROUND 
THE CONTINUING CRISES IN APEX COUNTY 



APEX County exhibits many of the current trends and problems of Amer- 
ica's urban areas* Some of these are: 

1. A city with a deteriorating central core occupied primarily by 
poorly housed people who (a) have low incomes, (b) have a low 
level of skills, (c) are aged, (d) are unemployed, and (e) want 
to move out. 

1.42 
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2. A flight to the suburbs (by those who can afford it) with accom- 
panying urban sprawl and "helter skelter" development. 

3# Industry is largely downtown and thus workers from the suburbs 

commute daily by private automobile causing congestion and pollu- 
tion. 

4. No adequate public transit system exists* 

5. Pollution in the Central City by far exceeds those levels neces- 
sary for good health. 

6. A shortage of high quality (clean burning) fuel is predicted for 
next year. . 

7. If industry cuts back its fuel usage, more unemployiaent and fewer 
taxes will result. 

8. Industrial growth might provide jobs and taxei but cause more pol- 
lution and congestion. 

9. Inadequate resources and disagreements about the proper methods 
for solution to these problems have caused a "stalemate" up to 
this time — much talk but little effective action. 

10. The conditions in the Central City are getting worse year by year. 

11 • GO BACK TO 1, 



(The Planners, Environmental Quality Agency and other roles have more 
specific data on the above general trends.) 



IK. MASTER PLAI^ FOR APEX COUNTY 
Apex County Regional Planning Commission 
, Central City, APEX County 

. 1 

LIST OF CONTENTS : 

A. Background for APEX County Planning 

B. Issues facing APEX County 

C. Plan for -APEX County 

D. Action: Modes and Tactics for Implementation 
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PREFACE 



The APEX County Regional Planning Coinmission was established by the 
state enabling legislation for regional planning. Its prtoary objective 
is the consolidation of planning efforts across the -spectrum of the needs 
facing the rapidly expandi*ng county of APEX. The funding for this original 
planning effort cane from a cooperative venture by federal, state, and 
county-city agenci^. The motivating force behind the creation of the 
Regional Commission was the growing awareness that man's continued liveli- 
hood on the planet earth hinges on efficient stewardship of ever decreas- 
ing resources, and that to ^exercise such control requires the cooperation 
on a scale equivalent to che scope of the problems and issues being dealt 
with. 

ACKN^EDGEMENTS 

The APEX County Regional Planning Commission gratefully acknowledges 
the cooperation of interested citizens, public minded scholars, and con- 
cerned Politicians in the preparation of this document. We hope that this 
is more than just a plan, rather a practical guide-book to the future of 
APEX County. . 

A. BACKGROL^TD FOR APEX COUNTY PLANNING 

Long before the white man or even the American Indian lived in this 
area, the entire region was covered with a glacier which scoured the land 
and changed its formation. The last withdrawal of the glacier left de- 
posits of sand, gravel and rubble over the entire area* The geographic 
evolution is significant to the region in the supply of subsurface water 
and in the location of gravel and clay deposits. 

Farming potential was the primary attraction for the white settlers. 
Since the land had to be cleared for farming, lumbering also became of 
major Importance to the economy and encouraged more people to settle in 
the region. 

The first settlement in the APEX County region grew around a trading 
post located near Maple Rapids in 1826. In the 1830* s, the agricultural 
potential began ^rawing more settlers to the area. Other industry ac- 
companied the lumbering industry when portable saw mills and grist mills . 
for milling flour were located along some of the rivers. 

Several set emehts were established in the area by 1840, and by 1880 
there were a number of them scattered over 'the region. Many of the settle- 
ments that had prospered on a lumbering economy began to disappear as the 
economic activity developed around the state government, the college, and 
new industries. In the late 1880*s, the automobile came to APEX Coun^v and 
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exercised its influence on the economy of the county. During the first half 
of the twentieth century, the economic activity of the area grew steadily 
in both agricultural and connnercial production. This highly productive 
economy was reflected in an expanded population, growing towns* and spreading 
transporliction systems. This e:<pai:>sion has developed to the point where 
today no community is completelv independent of other comimxnities in the 
region, as many communities have come together physically and are socially 
and economically interdependent. 

The area today is a highly complex arrangement of places and people 
in need of services,* work and are^ for recreation. The people have travel 
demands as well, as daily buslnessX^^ conducted both within and without the 
county. The governmental structure!^ a complex organization of counties 
and seventy-five other units^of government, including townships, villages 
and cities. In addition to the effetts of political units, there are in- 
fluences exercised by the state and /federal systems. 

The people of the region are one-third of a million with varying age 
characteristics thattare influence^ strongly by the student population-*at 
the State University. In the urb/n areas of the region, there are 288,300 
people which is 84.2% of the to til population and 53,925 persons or 15.8% 
of 'the total living in the non^-utbau or rural areas of the region. 

Seeking to meet the challen^M of today in the rapidly growing county 
are the highly complex political un^ts and a population of changing compo- 
sition. Since more individuals live closer together in communities, it is 
evident that higher health standards and better safeguards are required. 
This urban expansion calls for better couffliunity facilities, including ex- 
panded and adequate public utility systems. The facilities are needed to 
cope with the problems now becoming more apparent in the development cycle. 

In the pursuit of economic achievement, natural jresources have been 
badly depleted, with no regard given for conservation. Increased devel- 
opmental pace has created a need for the more efficient use of these every 
day scarcer commodities. It is undisputable that adequate provisions for 
safe water and the safe disposal of solid .wastes mu^it be made before the 
increasing densities compound the problems already occurring. The increas- 
ing costs of such provisions make even more apparent that the tasks of plan- 
ning and providing for the urban community of today are no longer within 
the independent reach of the single go-it-alone urban center. 

Change is one of the basic characi^eristics of the modern v/orld, and 
urbanization is one of the most importJaat and far-reaching aspects of this 
change. No nation, no state, and no region which participates in modern 
life can escape this increasing urbanization; and no part of daily life 
can avoid being influenced in some way by the forces rooted in this complex 
process. Since population growth and urbanization appear inevitable in the 
absence of some ;worldwide disaster, the question facing public officials 
and citizen leaders within the region is net whether such growth and urban- 
ization will occur, 'but how much will occur and how well it will be shaped 
and guided in the public interest. 

. ■ .145 
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Rational growth is ultimately the r\esult of changes in population 
size and composition* As more and more i^eple move to urbanizing areas, 
increasing needs are generated for variou^urban services and facilities. 
As income and educational levels rise, the needs and desires of the popu- 
lation also change, A realistic and desirable plan for the future state 
of the area must, therefore, reflect the needkof the people concerning 
their environment and social, economic and physical welfare* The follow- 
ing plans and forecasts are based on the simpleXprinciple that it is peo- 
ple and not things" that are the basic measure 6f growth and development. 
Moreover,, it is only through understanding the amdunt and character of 
this population growth that plans can be formulated to guide future de- 
velopment into more orderly and desirable forms. ' 



B. ISSUES FACING APEX COmm PLANNERS 
1. POPULATION 

The total population of che county is expected to increase sig- 
nificantly over the next twenty-five years. It is expected that 
over a quarter of a million additional people will establish 
residence in the region between 1965 and 1990. A proportional 
amount of these will settle in APEX. The expected net popula- 
tion increase for the area will be in the range of 72%. 



Year 


Population 


Percent 




Year 


Population 


Percent 


1900 


46,315 




* 


1960 


194,085 


22. "4 


1910 


51,864 


1&>7 




1965 


227,000 


14.5 


1920 


77,747 


25.7 


* 


1970 


261,277 


15.1 


1930 


109,042 


28.7 


* 


1975 


291,846 


11.7 


1940 


150,610 


11.0 


* 


1980 


323,657 


10.9 


1950 


194,085 


27.6 


A 


1985 


357,964 


10.6 










1990 


391,970 


9.5 



^Issues surrounding population growth and urbanization : 

r 

-There is little accomplish»ent in the face of today's urban ex- 
pansion, to properly mesh growth with land use and zoning. 

-The county faces considerable difficulties in coordination and 
control of the growth patterns on a wide enough basia to be truly 
effective. The present trends in growth are uncoordinated, 
costly, and in the foreseeable future will lead to inadequate 
safeguards to health and welfare of county residents, as well as 
ultimate decay and urban blight. 



-The existence of widespread, incompatible land development, in- 
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adequate balance of housing types, congestion and the inacces- 
sibility of proper recreational facilities, jobs, and educa-* 
tlonal opportunities are bound to compound on the county as well 
as on a regional basis unless concerted effort is devotad to co- 
operation and coordination among al^ levels of political juris- 
diction. 

2, T RANSPORTATION 

Over the next tventy-five years, there will be significant changes 
in both the form, the needs, and the intensity of the transporta- 
tion requirements for APEX County. 

Cars Available : ^ 

1965 51,480 

1975 66,960 

1990 92,000 

Trip Purpose ; 

Txip Purpose ^% 1965 Z 1975 % 1990 

Home-Based Work 13.9 13.0 12.7 

Home-Based Per- 
sonal Business 7.3 7.0 6.8 

Home-Based Recre- 

ation-Spcial 10. 5 10. 5 10. 5 

Home-Based Shop 11.1 11.0 10.8 

' Home-Based Other \ 16.3 16.6 16.9 



Home Based Totals \ 59.1 58.1 57.7 
Non-Home-Based 

(Except Heavy Truck) 36.7 36.1 35.7 

Heavy Trucks\ , 2.6 2.9 3.1 

Through Trips ""^"VjL.6 2.9 , 3.5 

Total Trips 

(Numbers) 298,390^^^ 401,120 560,800 



ERLC 




*l33ues and probl(g)Bs surrounding transportation planning ; 

-The present network of streets and highways, airports, rail fa- 
cilities and bus routes has not been considered In a comprehensive 
manner. The Inter-meshlng of the various onions In terms of mass 
transit, mix6d media travel (car-bus-destlnatlon) , etc. with the 
existing growth of automobile use in the suburban localities has 
not been considered or allowed for. 

-All the regionfs residents do not have equal opportunity to travel 
to all points of the county or^ the region. Significant numbers 
of the population^do^not have adequate accessibility to jobs, 
schools, parks, snop.s and medical facilities. 

-The present system of transportation fails ,to afford the highest 
degree of safety possible to pedestrian, ad^r and ground traffic 
movanents. 

-Inadequate allowances for transportation- land use relationships 
have contributed substantially to the region 's^ present traffic 
problems. Consideration has not been given to turning movements, 
on-street parking in strip commercial areas, the blighting ef- 
fect of major traffic arteries, or local residential service 
streets used for high volume traffic. 

HOUSING 

The growth in the net population of the county, along with the 
changes in the- distribution, type, and age-income of these county 
residents will increasingly compound the already drastic needs 
for the provision of adequate and varied housing options. A 
substantial demand for new housing during che late 1960's and 
early 1970*3 will probably follow the increase in per capita in- 
comes and a marked increase in young persons reaching marriage- 
able age. Significant amounts of this housing will probably be 

■ built in the fr-^nges of existing urban areas. The single-family 
house will likely remain a preferred housing choice. However, 
the presence of more young adult and senior citizens in our soci- 

z^'ty, individual financial limitations, and increasing land and 
development costs will increase the demand for townhouses, apart- 
ments and other forms of multiple unit development. 

Approximately 29,155 additional households^will be needed to 
house the county's residents by the year 1990. This represents 
a 74% increase In households over the 1965 totals. (See* the sum- 
mary chart on the following page.) 

By 1990, approximately 19,940 additional acres of land will be 
required for county development. The additional acreage will 
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be needed co satisfy the new land demands generated by an 
expanding population and increasing economic activities. In 
addition to expected higher residential densities, it can be 
expected tliat proportionate increases will occur in commercial 
and industrial acreages to meet the needs of this expanding 
economic activity. 



DEVELOPED LAND SUMMARY IN ACRES 





1960 


1965 


1975 


• 1990 


Residential 

Commercial 

Industrial 

Recreational 

Street R.O.W. 

Other 


•27,080 
1,870 
3,180 
12,980 
34,090 
7,150 


30,^20 
2,160 
3.300 
13,330 
37,600 
7,340 

m 


37,910 
2,990 
3 1,800 
19,460 
41,110 
8,880 


47,940 
3,580 
4,600 
26,400 
48,320 
9,860 


Total 










Developed 


86,350" 


94,550 


114,150 


140,700 


Total 










Undeveloped 


1,013,150 


1,004,950 , 


985,350 


958,800 



EMPLOYMENT AND INCOME 



Improved tefchnology and automation are expected to increase the 
productive efficiency of workers and reduce the proportion of 
industrial jobs to total jobs available in the. future. The non- 
manufacturing segments of the economy will experience an increase 
in employment and will provide in 1990 63«8% of the total county 
employment, an increase of 4.62 over 1960. By 1990, 30,470 new 
job opportunities will be available in the county. This represents 
an increase of 62.02 in total APEX County employment over the 1965 
level of 55,800. 



aiPLOYMENT SUMMARY TABLE 

Percent of Percent of Percent of 

Employpient Type Total (1965) Total (1975) Total (1990) 



Agricultural 


3.9 


2.4 


1.4 


Manufacturing 


36.9 


36.0 


34.8 


Services 


14.1 


15.0 


15.0 


Government 


23.6 


23.5 


24.4 


Retail 


13.4 


14.1 


■ 13.9 


Other 


8.1 


9.0 


> 10.5 


Total (Percent) 


100.0 


ioo.o 


100.0 


Total (Job, Numiiers) 


55,800 


67,400 


86,270 
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The median fauily income of the APEX County residents according 
to the 1960 census, was $6,177 per year. Trends indicate that 
higher disposable Incomes will be available for each family in • 
the future. Iticreased future incomes will tend to change con- 
sumer buying habits. Fanil^r expenditures for such basics as 
food, clothing, and beverages are likely to decrease proportion- 
ately, while the amount of income devoted to medical care, trave 
recreation, housing, transportacicn and education will probably 
increase. 

The median county income, by family, is expected^ to rise from 
$7,047 in 1965 to $15,000 by the year 1990, a^J^asured in 1959 
constant dollars. This represents an increa^leof 119% ovev this 
twepty-five year period. y \ 



*Issues facing county planning in reference to housing, employment 
and family income : 

■As the press of certain growth create? the demand for shelter, 
there is neither an adequate balance of housing types, a variety 
of densities, nor an integrati'^n of the housing supply for all 
economic levels. 

•Within the county, at both the urban and non-urban levels, there 
is the occurrence of blight, obsolescence and deterioration of 
structures which creates undesirable health, safety and general 
welfare conditions. 

'There is little or no coordination between the industrial, cor.- 
mercial and other job creative development, and the placement of 
prime residential zoning. Access to recreational facilities is 
equally handicapped for residents of certain areas. 

•The changes in income pattjirns, age distribution, housing type 
preference have not really been considered in the future planned 
for APEX County. 

■The location of residential areas presently does little to ease 
the burden on the roadways created by the heavy and unorganized 
commuter patterns; work-travel trips made by county residents 
represent 16.6% of all the Average weekday vehicular tirips in 
APEX County. A majority of these trips are made auring peak 
traffic periods when congestion is greatest. In 1960 there were 
59,331 workers living in the region outside Central City, but 
working in and around APEX County. Of these workers that lived 
outside Central City proper, 43% or 25,795 persons comsauted into 
the^ city for .work purposes. By 1965, the numbers in this cate- 
gory had increased to -represent 53%, or 31,862 workers. At the 
same time, in the neighboring counties, the percentages of people 
living .-^nd working in the same county decreased from 54% to 43% 
in BPEX County, and from 59% to 42% in CPEX County. 
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V 

As employment facilities grow and new ones are added , employ- 
ment in the smaller centers of the region is expected 'J to in- 
- crease. Even though employment growth in the smaller (^enters 
of the area is anticipated ^ the central community will continue 
to be the largest center of employment. This will hold true as 
reduced travel times between the regional centers will stamilate 
residential growth in these communities* 

Means of getting to work ; 



Auto passenger 19.1% 

Bus l.QZ 

Other a,.5% ' 

Auto Driver 79.4% 



(Source ~ 1965 Home Survey) 
EDUCATIOM 

The demands of new. and different technology will require higher 
levels of formal education; the average number of school years 
completed will continue to increase and college enrollment rates 
will increase sharply during the late 1960's and early 1970's, 
as the "war babies" reach college age. An expected increase in 
the number of young children will re(luire expanded primary edu- 
cational facilities. The new skills needed for a "space age" 
will demand additional adult vocational skills and training • 
In the late or middle 1970' s trends indicate a reorientation 
of the type and style of the education sought, away<.from the 
purely academic as the z::xvii^.z for such skills is saturated, and 
towards increasing emphasis od the vocational and job oriented 
training subjects* 

Number of School Yea r s Coj>.plfcted ; 

19A0 10.4 
1960 12.4 
1975 13*6 
1990 ^ 14.0 

^Issues and problems facing education plan^inj^ ; 

-In the face of ever-increasing technology and in an era of spe-» 
cialization, it becomes increasingly important that all levels 
of education be provided within the physical and economic reach 
of all the citizens of APEX County. 

-School service areas are not established to afford equal oppor- 
tunity for similar education to all residents. 
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•-There is not adequate awareness of the need and responsibility 
to finance special technological schools to keep in step with 
the changes in all fields of endeavor, or to meet the upcoming 
needs in tnanpov/er for the county* • 

-A growing need for a Junior College ito provide the services 
mentioned above. 

6. ENVIRONMENTAL QUALITY 

The quality of the environment in APEX County should be one of 
the highest considerations in a niaster plan. The pollution of 
our-environment has gone on unchecked since the formation of 
this "community, and it still is continuing as our growth in- 
creases further- The quality of our air and water need an im- 
mediate improvement on a scale which will bring APEX County a 
healthy environment in five years* If we wait any longer there 
may be no way to improve our air and water beyond unacceptable 
levels. 

* 

*Issues and problesm facing environmental quality planning : 

-The question of how much growth the county can tolerate without 
going over Che county *s carrying capacity of people and pollu- 
tion must be confronted and answered. It is proposed that 
growth (people, industry, etc.) not go beyond 4% per year; 

-Industries in A?KX County must ccme into acceptable air and 
water quality standards within four yeairs; 

-New industrieir; coring to ^*J*EX County are necesa-iry for improve- 
ment of the tax base and for new jobs, but they must be of a 
non-polluting type; 

-Environment Impact Reports must be filed for all new substantial 
projects (public and private) and then approved by the responsi- 
ble local agency* 

-A pattern of controlled growth, pollution clean up and environ- 
mental quality maintenance should be implemented immediately. 



C« FIAU FOR APEX COUI^TY 

As changes occur in the giving of county characteristics, the pressures 
and needs for rational planning of a comprehensive nature, that will take 
into account and distribute the every-day scarcer natural resources and op- 
timize the human benefits » becancs even more critical. This plan is an at- 
tempt to do just that; begin to exert a concerted effort towards coordina- 
ting the multidimensional aspects of county and. regional level planning* 
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PLAl^ PURPOSES 

•-To help guide the changes occurring throughout the region 
-To make change truly progress 

-To prepare the total county for dealing with the existing and 

future problems of a rapidly growing region 
-To help solve the crucial problems created by population growth 

GOALS FOR APEX COUNTY 

-A broad range of eEiployinent opportunities 
-Efficient and economical use of land 
^-Renewal of obsolete areas 
•Orderly growth and development 

-Preservation of open space and expansion of recreational oppor- 
tunities 

-Efficient transportation of people and goods 
PL/u^^ING POLICIES 

-Economy and efficiency in providing adequate, healthful and con- 
venient conusunity services 

-Encouragement of aesthetic and social amenities 

-Transportation facilities with provision for adequate access to 
all points of the county 

-Provisions for future parks and open space in keeping with popu- 
lation and a^e group changes > leisure time availability, mobility 
characteristics 

-Natural resources be utilized for their highest and best use 

-Sewage systems of the region be integrated with <x comprehensive 
water management program:; to insure a high standard of performance 
and maintenance of health standards 

-Availability of a wide range of housing types within sound neigh- 
borhood developments 

-Consideration of long range political and economic ramifications 
of regional growth and change 

THE PLAN 

a. Open Space and Parks: 

The primary parks and recreational system will follow the 
course of the river through APEX County. The scope of this 
parks system should be a narj^pw band through the AA's 5, 8 
and 10, with larger full size Varks in AA*s 27^ 14, and 11. 

b. Transportation: 

1. Long range planning required for the conflict free con- 
struction of the St. Joseph^s Connector (East-West). 
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This should be done in conjunction with the housing 
development in AA's 13 (South> and 23 (North/East) . 

2. Increase governmental Involvement in mass transit^ 
particularly at present, the elaboration of bus line 

.coverage to suburb and AA's 13, 23, 2^, -22, and 27. 

3. Eventual blocking off of access to central 4 to 8 
block areas in AA's 8, 4, 6> and 7 to form pedestrian 
only malls, vith all service facilities such as park- 
ing, mass transit access from all points in the county > 
etc. 

4. "" The creation of another international airport within 

the ^exc five years. This should then be linked with 
an expansion of convention and tourist attracting fa- 
cilities. A tentative location would be South-Eastern 
AA 29 or South-Western>AA 14. Easy access to both the 
central conanercial area and future recreational zoning 
around Lake AA 14 makes this area ideally suited to 
such development. 

5. Arterial connectors between existing interstate freeways 
and the South of AA 27, the center of AA 22 and the 

'\ North-West of AA23; these should be designed with car^ 
rving capacities at the "heavy-truck** level, to Imndle 
future industrial development- 

« 

c. Housing: 

!• The blight gradually threatening city center should 
receive concerted study at a regional level. Future 
residential growth should be channeled towards AA*s 
13 (South), 23 (North), 24 (All) and in the northern 
^ section of the county, AA's 28 (South-^East) , and 25 

(All). On the long range of two decades, moves to 
refurbish the rapidly deteriorating core of the city 
should include: 

2. The creation of a "Housing Authority" to handle the 
socio-economic implications of displacement and relo- 
cation. 

3* Future industrial growth to occur in "park" form, 
coordinated with rail right of ways, the highway* 
construction that would encourage the location of 
new medium to heavy industry in AA's 22 (Center), 
23 (North-West) and 27 (South). Infra-structure \ 
needs for water, power, sewers, etc., should be ini- 
tiated immediately through appropriate projects* 
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4. A belt of R-1, R-2 and R-3 housing should be encouraged 
at the boundary of AA's ^3 and 23 in view of handling 
increment to the county population as well as displace- 
ment. From the core area, density should be stringently 
held down and the planting of rapid-grpwth trees encour- 
aged in these ajreas. ^ 

5. As existing facilities are vacated or condemned in the 
core ghetto, new construction should be limited to M-1 
and density criteria stringently Enforced. Further 
study is required to establish the above mentioned 
"Density Criterion." These should be a high priority 
item on future planning needs. 

Education: 

1. The shift in patterns of educational needs demands a 
^realignment of\ resources. Future planning for educa- 
tion should empimsize: 

-Decreased spending in university level, academically 
oriented facilities, and creation of a decentralized 
network of smaller sized junior college level insti- 
tutions \ 

-Course work should be shifted towards vocational and 
skills oriented training. 

2. Long range studies should be made to; 

-Match expected job required skills to expected job 
market 

-Coordinate to this end the relationships between 
existing industry-commerce, and the existing educa- 
tional system. Such coordination should have the 
following objectives in mind. 

a* Match training to needs at market level. Broaden 
the support base of the educational system among 
the induscrial-comroercial sector in the form of 
"on-the-^ob training,*' educator drawn from non- 
academic ranks of experienced, industrial person- 
net, etc. 

b. A f eedback'^system „to continually update curricu- 
lum needs to match changing market requirements". 

3. Working hand in hand, the motto of such an effort could 
be "A-job^ for every graduate of the APEX County Educa- 
tional System." 
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D, IMPLEMEyrrATION - "A PLAN FOR AND IN ACTION" 

The impact of regional planning entails jthe cross-jurisdictional appli- 
cation of its sanctions. In order to aid and abet such impl^entation^ we 
of the Regional Planning Commission encourage the rapid development of a 
"Council of Governments" to mediate between political jurisdictions. A 
full survey should be made of all options for, the ^future funding of these 
proposed developments, including the soliciting of increased private sector 
participation such as "Project Cost Sharing" by Industry and Developers. 
Infra-structure costs, (road ways, sewers, etc.) should be equally borne by 
all affected parties* ^ 



IV. 

I 

Initiated By: I Cycle j? 



EXOFIRK PREFERRED LOCATION 

ThisNls to certify that all conditions indicated in the METRO-APEX 

Newi have been satisfied and Expf irm Number is to be located 

in Analysis Area . VThen applicable, the DEVELOPER has invested 

$ in this Exofirm and the POLITICIA!\'S have spent $ . t on 

Project Numbers and/or have approved the neces- 

sary rezoning ( ) ( ) . 

Yes No 

t Politicians' Signatures 



7 



.156 



4 



8-18 

fl 

V. METRO-APEX QUESTIONNAIRE 

University of Southern California, School of Public Adtninistration 
COMEX Research Project, Los Angeles, dalifornia 90007 

=f= 

PLAYER PROFILE 

1* Name (optional) 

2. What role did you play? 

3. Have you played ^^ETRO-APEX before? * Yes No 

4. Age ^ 

5* Educational Background: 

Major Academic Subject Institution Degree Earned Date 



Ofieupation: 




Title 



Years in Name of Organization 
Position 



1 



7. Current involvement/responsibilities in environmental activities or 
pollution control. 
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The following questionnaire is divided into three parte Please answer 
questions in Parts One nr^d Two by circling the appropriate rating to in- 
dicate your agreement with the question. Extra sheets are provided at the 
end if you have additional conu-i^nts. 

The following code is applicable for Part !• 

(1) Agree Strongly 

(2) Agree Soinewhat 

(3) No Opinion 

^ (A) Disagree Somewhat 
(5) Disagree Strongly 



Part I 

1. The interactions among roles is an effective representation 
of real world interactions. 

2. Playing METRO-APEX should facilitate communication among 
individuals with divergent b^grounds. 

3. Most of. the important strategies necessary to effectively 
play my role were available to me within the constraints 
of the game. 

4. METRO-APEX seens to be a case that is only beneficial to 
.individuals involved in air pollution control. 

5. Playing METRO-APEX should increase most people's compre- 
hension of the interrelationships among various segments 
of a "real life" community. 

6. The types of decisions required within the game had no ^ 
relationship to the type of decisions individuals in 
similar roles in the "real world" would make. 

7. My strategies and decisions became more sophisticated 
as the game progressed. y 

3. METRO- APEX is an effective teaching tool at the under- 
graduate level. 

9. METRO-APEX is an effective tool at the professional 
graduate level. » 

10. ^Interactions with other players affected many of my 
decisions. 



(Circle One) 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2^ 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 
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Part II 

How much do you think the following supportive information contributed to 
your comprehension ac.^ playing of METRO-APEX? 

The following is applicable to faLt it* 

(1) Extremely Helpful ^ 

(2) Of Some Help ' 

(3) No Opinion 

(4) Of Little Help 

(5) Useless 

A, Advisor Introduction (individual roles) (Circle One) 

1- Clarity ^ 1 2 3 4 5 

2* Content 1 2 3 4 5. 

3. Knowledge of role 1 2 3 4 5 

4* Advisor assistance during play 12 3 4 5 

5* Availability 12 3 4 5 

6» Enthusiasm ' 12 3 4 5 

Written Materials 

7. Role Manuals 1 2 3 4 5 

8» Computer Output 12 3 4 5 

\ 

9» Worksheets 1 2 3 4 5 

10. ' Maps 1 2 3 4 5 

11. Newspaper 1 2 3 4 5 

C. Television 

12. News . ' 1 2 3 4 5 

13. Editorials 1 2 3 4*) 

14. Specials By gamed players 1 2 3 4 5 

D. Film (Used on the 1st day introduction) 

15. Content (as overview) 12 3 4 5 

16. Quality > 1 2 3 4 5 
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y Part III > 

I ■ 

1* How successful do you feel you were in accomplishing your objectives 
and why? 



2« If you had a chance to replay the last 2 cycles > what would you do 
differently? 



3* Please give us your opinions of the STEP Exercises. 



/ 



4« What additional STEPs would you reconmiend? 
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5. Did you feel that the strategies in the game were applicable to your 
real life role? 



6. , What other environmental issues or problems do you believe should be 
introduced into the game? 



7. Did the game change any of your conceptual beliefs about Environmental 
Management? 



3. Did you Itarii, any new or innovative environmental management strategies 
within the gaih^? 



ERIC .-A)! 
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9. Would help from more university instructors or specialized experts 
be beneficial to the learning process within the game? 



10* Where do you think a gaming simulation like METRO-APEX (perhaps with 
some role changes) would be applicable and valuable in your area of 
. real life? 



11. Wliac improvements or changes would you make in the garnet 



12. Other comments pertaining to the game* 



2!. 



f 
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DATE: ^ 
TEAM # 



TEAM IDENTIFICATION: 



ROLE: 



Error 
Bugs 



EQA _ 
APCO_ 
WQM _ 
SWM _ 
Ind.'tf 



Page Number 



VI. METRO-APEX PROBLEMS 



Cycle I' 



i'lanual 
Changes 



To be 
Tried 



Central City Pol, 

County Pol. 

City Planner 



County Planner 



DESCRIPTION OP PROBLEM 



3 



/ 



360 



Other 

(Please Specify) 



Further 
Research 



Newspaper 

Trans . 

Mapping 

File # 

Other 



RECOM>IENDATION 



/ 



PRIORITY 



STAFF ASSIGNMENT jj^g 

ERJC 363 
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VII. 



Strategies of Power, Persuasion, and i^e-educatlon 

In orcTer to achieve the goals you h,iva set for your role, three funda- 
mentally different influence strategies night be considered. These strate- 
gies are the use of (a) power, (b) pcrsuasldn, or (c) re-education, or some 
time-phased cpmblnatlon of all three. The following outline may assist you 
in applying these strategies; 

A* The strategy of POlfER refers to efforts to Induce a desired behavior 
through the use of external rewards and punishments for the change target 
(i.e., those not necessarily derived from the new behavior itself). The 
three kinds of power* and fcheir illustrated, use are: 



Types of "Power" Effor ts 
Use of authority 

Exchange of valued objectr 



Examples 

Threaten or actjally engage in 
court action or other legal 
pressure ♦ 

Bargain or make trades or "deals" 
or use "programmed" publicity; 
offer monetary or "political sup- 
port," briSes, etc. 



Threaten or actually injure valued 
person or property . 



Use of physical force 

The strategy of PERSUASION refers to efforts to i^nduce a desired be- 
havior by identifying, the new behavior v/jth the target's existing beliefs 
and values. The three kinds of persua:>ioxi and their illustratedfuse are: 



Types of "Persuasion"" Efforts 
Appeals to logic (logos) 

A.ppeals to values (ethos) 

Appeals to emotions (pathos) 



Examples 

"Action now will be ih^ your(long- 
ntii interest." 

"It is immoral and irresponsibj 
to continue your current activit 

Dramatically demonstrate harm of 
unwanted activity, e^., introdyfce 
a dying lung cancer patient or 
gasping emphysema patient to in- 
fluence air pollution regulations* 
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C. The strategy of RE-EDUCATIOH refers to effort* tO| induce a desired 
behavior through the change target's internalization of new beliefs and 
values. The two kinds of re-educacion and their illustrated use are: 



Types of "Re-education" Efforts 
Belief -modification 

Value-modification 



r 



Examples 

Provide data regarding severity 
of a current problem. 

Increase perceived significance 
of the value of i:he health and 
welfare of- APEX County residents 
relative to the value of personl 
wealth derived from profits. 



^Adapted from materials developed by the New England Consortium for METRO- 
APEX role descriptions which, in turn, credits the source- 
Robert Chin and Kenneth Banne, "General Strategies for Effecting Changes 
in Human Systems, The Planning of Change , second edition, edited by 
Bannia, Banne and Chin- New York: Holt, Rinehart and Winston, 1969, 
pp. 32*-69. 
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IX. 



Cycle if 



Initiated by: Role 



Name 



APEX County Impact Statement* 

(Estimated Environmental, Economic, Socio/political effects of proposed 
project) 



-.Name of Plan or Project: 



Objective or Plan/Project: 



Effect of plan not being initiated; 
No. households project type; 



1. 
2. 



3. 
4. 



No. people displaced: 
Relocation costs 



No. businesses aisplaced 
Relocation costs 



5. 



Parks, historical and/or unique physical features destroyed or degraded: 



Aesthetic impact: 



Recreational impairment and/or enhancement; 



Industrial impact: 



Employment impact: 



ERLC 
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1 

Health & safety impact: 



Effects on flora & Fauna: 



Solid waste generation/disposed impact 



Air quality impact: 



Water quality inpact: 



Noise impact: 



Changes in traffic; 



Expected pressure group support/opposition: 



Civil rights: ( 

T 

Good Government League: 

Chamber of Commerce: 

Unions : 



Ultra-Conservatives : 



Cultural pattern/neighborhood impact: 



Economic growth stimulus/depressant: 
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Community economic benefits/losses: 



Tax base effects: 



/ 

/ 



Municipal services load changes (type & ?} : 



Elete Support: — 
^^25- , C. POL. , CO. POL. 

t ' 

, DEV. , . C. P3LAN. 

CO. PLAN. , STATE , FED. 




* Required for all projects which may have a substantial "certain or 
potential" environmental impact and for ^hich federal funds (NEPA, 
P^L. 9H90; 102) and/or state funds (1970 NEPA Act) are requested. 



8-30 



X, RULES OF APEX COUNTY 



Rule 1. Title ' ^' 

These rules shall be knqwn as the rules of the Air Pollution Con- 
trol District. * , ^ 

\ 

Rule 2. Nuisance ^ ' 
<^ 

k petson shall not discharge from any source whatsoever such quanti-- 
ties of Mx contaminants or other material which cause. injury , detriment, 
nuisance or annoyanee tq any considerable number of persons or to the pub- 
lic oriwhich endanger nha comfort, repose, health or safety of any such 
persons or the public or which cause or have a natural tendency to cause 
injury or damage to business or property* 
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Rule 3> Ringelmann ^mmber 

--^ 

A person shall not discharge into the atmosphere from any single 
source of emission whatsoever any "hir contatainan^s-J[,or a period of five 
coiisecutive minutes in any one hour which is: 

a. As dark or darker as that designated as No. 2 on the Ringelmann 
Chart, as published by the United States Bureau of Mines, or 

b. Of such opacity aa to obscure an observer's view to a degree 
equal to or greater than does smoke described in subsection (a) 
of this rule. 

Rule 4. Particulate Matter 

i 

A person shall not discharge into the atmosphere from any source par- 
ticulate, 'atter in excess of 40 pounds per hour. 

Rule 5. Sulfur Dioxide 

A person shall not discharge into the atmosphere from any source sul- 
fur dioxide in excess of 200 pounds per hour. 

Rule 6. Carbon Monoxide 

A person shall not discharge into the atmosphere from any source 
Carbon monoxide in excess of 10 pounds per hour. 



/ 
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Rule 7. Oxides' of Nitrogen 

A person shall not discharge into the atmosphere from any source 
oxides of nitrogen in excess of 140 pounds per hour* 



Rule 8> Hydrocarbons 

A' person shall not discharge into the atmosphere from any source 
hydrocarbons in excess of 10 pounds per hour. 



Rule 9. Inspections 

Any air pollution control inspector has the authority to enter a 
plant for purposes of^ inspection of any equipment which he feels is in 
violation of this county's rules. 

Rule lb> Fines 

Any person who violated, disobeys, omits, neglects or refuses to com- 
ply with, or who resists the enforcemejnt >3f any provisions of these rules 
shall be punished by a fine not, exceeding fi^ve hundred ($500t dollars for 
each offense. Each day that a violation exists or is .permitted to exist 
shall constitute a separate offense. ^ 



r 
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XI. PERMIT APPLICATION 



Application to operate or construct is hereby made by the undersigned 
in^-compliance with APEX County laws. 



Firm Name: 



AA Location: 



Type of Industry: 



I. 



New application 
ist re-applicatlon^ 
2nd re~applicatloK 



Cycle 
Cycle 
Cycle 



Initials 
Initials 
Initials 



II. APCO action: 



New application Approve 
1st re-application Approve 
2nd re-application Approve 



Deny 
Deny 



Deny 



Initials 
Initials 
Initials 



III. Appeal action (judge-air pollution hearing officer) : 

New application Approve ^ Deny Initials 

1st re-application Approve Deny Initials 

2nd re-appllcatlon Approve Deny Initials 



APPROVAL UNDER II OR III ABOVE, CONSTITUTES PERMIT ISSUANCE. 



I 
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Chapter 3 



REGIONAL/TRANSPORTATION , 
Planners Role Description 



A Regi\>nal Planning Department has been formed by agreement of the 
County Board of Supervisors and the City Council* The Regional Planning 
Department was created to facilitate .the guidance and coordination of 
growth within the entire region of the County and City of APEX* In ad- 
dition to its normal yearly operations, the Department is mandated to de- 
velop a Long-Range Comprehensive Mxaster Plan. (This Master Plan„will be 
presented to the County Board in a STEP Exercise*) 

The Planning Department is headed by a director appointed by the 
County Board and serving at their discretion. Under the director is a 
Long-Range Planning Branch consisting of a Land Use Planning Office and 
a Transportation Planning Office. The Long-Range Planning Branch is oc- 
cupied with advanced planning and the development of the Master Plan. 
The director has directed that the Long-Range planners be consulted by 
the Operations Branch to .ensure that yearly project recommendations fo 
the Board, rezoning request approval and exofirm locations are compati- 
ble with the long-range policy and Master Plan of the department. 

The Operations Branch is responsible for preparing yearly Capital 
Improvement: Project and Special Program Recommendations, recommending 
approval or disapproval of zoning change requests/ providing liaison 
and services to the Politicians and other roles and conducting public 
reLitions activities to educate the public on the intents and desirea- 
bil^ty of the Planners' recommendations. 

The Planning Department has the power to recommend > suggest, and 
convince; but all actual declsioa^ on policy, rezoning. Grant Requests, 
budgets and project and program iraplemantation is the responsibility of the 
County Board of Supervisors. The Planners may consult with departments of 
the State Government and the Federal Government, but all formal requests 
for financial aid to these agencies must be approved and signed by the 
County Board t ""A formal presentation must be made to the County Board in 
open hearing each cycle for consideration of the Planners' project and 
program recommendations to fund any consultant studies desired by tne 
Planners and to pay for any desired TV or newspaper public education pro- 
grams. TV time normally costs $1,000 per minute and newspaper coverage 
is $100 per line, but cost artd coverage are at the discration of the News 
Staff. 
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REGIONAL PLAN^IING DEPARr.dEMT 
ORGANIZATIONAL CHART 



DIRECTOR 
(Policy & Administration) 



-V 



OPERATIONS 



Capital 

Projects, 

Special 

Programs 

and 

Budget 



Zoning 
and 

Comrnu-- 
nicy 
Rela- 
tions 



InfonHa- 
cion and 
Data 
Analvsis 



LONG-RANGE PLANNING 



: Land Use 



Transportation 
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County-wide Capital Improvement Project and Special Program recom- 
mendations must be presented to the County Board of Supervisors in open 
hearing each cycle for line item approval or rejection. The County 
Board of Supervisors and the Regional Planning Department (and/or the 
Sta/fce and Federal Government in some cases) have responsibility for all 
cjmnty wide facilities, such as the airport, hospitals and major trans- 
portation routes. 

The Central City Planners have the responsibility for Project and 
Program, rezonin^, etc., recommendations to the Eity Politicians who have 
jurisdiction only within the city limits* Coordination and cooperation 
between the Regional Planning Department, City Planners, County Board of 
Supervisors and City. Council will be at the discretion of the individual 
players* They also have the responsibility for all projects, programs 
and rezoning which are outside the Central City. • 



Summary of Transportation in APIX County 



T?fte interstate highway freeway system in APEX County is shown on 
the ^ap in Section 9. The freeways enter APEX County in Analysis Areas 
28, j24 and 22* The west-east freeway segment enters Analysis Area 28 
from\the^west, s\7ings south around the scSuthern boundary of Central 
City YaA^s 12 and 13) and exits from Analysis Area 22. North-south 
freewiy segments enter XPEX County in Analysis Areas 24 and 22 and end in 
CentraPs^ty Analysis Areas 3 and 19 respectively. The state highway de- 
partment liA^een planning for several years -to expand the freeway system 
in APEX County. Current plans call for initiating work on the St; Joseph's 
Connector which will exit east-west thro^.gh the Central City (AA^s 19, 7, 
8, 4, 3) and into Township 1 (AA*s 25 and 26).' . 

A local APEX County bus line serves the Central City with some ser- 
vice extended into the suburb and nearby areas of the County. 

Most travel in APEX County is currently by private automobile. 
There are approximately ?,1 people per registered automobile in APEX 
County. This amounts to approximately one billion automobile miles 
per year. The automobile is the cause of substantial congestion, proper- 
ty damage, death and air pollution in APE:{ County. Further information 
about the contribution of the automobile to pollution can be obtained 
from the APCO. 

The automobile represents an immense financial burden to owners, po- 
litical jurisdictions, employers and commercial establishments. Taxes to 
expand and maintaiti the road network are constantly expanding. Vast areas 
of land ace required for parking. At the same time, bus ridership is de- 
creasing. It is readily apparent that no one mode of transportation is 
adequate or economic and other modes must be considered. 
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^ Transportation Route Studies 

t 

Transportation route studies can be ordered by the Planners or other 
appropriate roles. These studies will help the Plknners in determining 
the cost of a proposed freeway or other transportation system. Route 
studies are implemented by: 

1. Drawing the desi^d route on a route study map; 

2. Coding the coordinates from the map onto the worksheet; 

3. Obtaining politician approval and funding for the study. 

The computer will then perform thf route study calculations and provide the 
Planners with the data shown on the annotated printout. 

An APLX County Base Map with an X - Y grid of ^500 units by 4500 
units can be used for drawing desired transportation routes. 

Route studies are made available from an independent consultant at 
the cqst of §5,000 per Analysis Area covered by the route. A maximum of 
two roii^te studies (or 9 AA) can be requested by the Regional Planning 
Department in any one cycle. Payment for the route study must be made 
by the Politicians through a cash transfer .to ^he consultant (role advisor). 

To requisition a route study, the Planner merely draws the proposed 
route clearly on the map and then transfers the route coordinates to the 
Route StiKiy Worksheet. The route in each analysis area is put in on a sep- 
arate liije on the worksheet. It Is vital that coordinates for the points 
at which a route crosses analysis area boundaries be entered on the sheet 
as the last entry of one row and the first entry of the nest row in the 
next analysis area. 

The Planner will receive printout for each analysis area similar to 
the attached sheet titled Highway Aligr^ent Analysis Data. The printout 
sheet shows the right-of-way cost for thfe transportation route and the 
construction costs of the freeway segment. The total cost of the freeway 
segment in that analysis area and the total freev;ay route cost for all 
analysis areas traversed are also given. 

If the transportation mode c2 interest is not freeway but one of the 
other transportation projects on the project sheet (personal people mover, 
elevated subway nonorail, busway, etc.), only the right-of-way costs from 
the route study ^ used to calculate route cost. The remainder of the 
transportation ^. cost Is taken from the project list costs. 



EXAffPLE: 



Route Segment "A" 
From Highway Alip.nmenc Analysis Data : ^ 



AA 26 
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mgth of Prcp6i?ed Highway iri this AA - 1.31 miles 
local RighC-of-Way Acquisition Cost in this AA - $146,326 

^ Frota Project List ; 

Roadway construction costs in this AA - $1,312,208 

^ Cost of street crossings in this AA - pi, 220 

Total' constiruction costs - 1,443,429 

Total Cost for this AA Stgiaent- $1,539,755 , 

This is repeated for each AA traversed by the route and total route cost 
is the sum of costs of all AAs traversed. 

If the proposed route is accepted and funded by the County Board 
of Supervisors, the required information must be entered on Xhe. .Regional 
Planning Department Worksheet "Recoiaendations for Transportation Capital 
Project" and be signed as accepted by the County Board. The Politicians 
must then enter the proper Capital Project Number (in this case 21), 
Location and Cost on the Politicians worksheet (page 5-8, item 8). The 
project must be entered separately for each analysis area traversed by 
tne transportation route. The; Politicians Capital Budget will automatically 
be charged for the righc-of-vmy acquisition costs for the route. 
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iJote A 

HIGHWAY ALIGNMENT ANALYSIS DATA 
ANALYSIS AREA 26 



TOTAL MARKET LAIJD IN ANALYSIS AREA— 15197.48 ACRES 
LENGTH OF PROPOSED HIGhW IN THIS ANALYSIS AREA— 1.31 MILES ^ 
THE RIGHT-OF-WAY FOR THIS SEGMENT WOULD TAKE 47.71 ACRES 
WHICH IS 0.3 0/0 OF THE MARKET LAND IN THE AA. 



Note B 
-Note C 







B E V E 


LOPE 


D 




V A C A 


N T 


LAND USE 


/ 


ACRES 


UNITS 


$/L'NIT 


/ 


ACRES 


$/ACRE 


Rl 


/ 


1.38 


1.21 


3S5Q0. 


/ 


2.35 


12000. 


R2 


/ 


0.81 


1.41 


21900. 


/ 




\ 

\ 


R3 


/ 


0.50 


1.40 


17500. 


/ 






Ml 


/ 


0.30 


1.53 


24500. 


/ 


0.11 


12000. 


M2 


/ 


0.21 


1.77 


14700. 


/ 




\ 


CL 


/ 


G.OO 


0.00 


136000. 


/ 


0.00 


35000. iv— 


CP 


/ 


0.00 


0.00 


192914. 


/ 

! 






IE 


/ 


0.02 


0.02 


109179. 


1 


0.00 


10000. / 


IX 


/ 


0.00 


0.00 


155400. 


1 






CD 


/ 


0.00 


0.00 


£6000. 


t 


0.47 


35000. 


AD 


/ 4 


: 52 


41 52 


600. 


I 


0.00 


430. 



THE AVERAGE \'ALUE PER ACRE IN THE /M^^VLYSIS AREA IS 
TOTAL RIGHT-OF-WAY ACQUISITION COST IK THIS AA 
ROADWAY CONSTRUCTION COST IN THIS kk 
COST OF STREET CROSSINGS IN THIS AA 
TOTAL CONSTRUCTION COST is 

TOTAL COST OF HIGHWAY SEGMENT TN THIS .U IS 



5 3066. 

S -146326. f— Note E 



$1312208 .\ 
$ 131220.--^ 



Note F 



§.1443429 .f— Note G 
$1589755. WHICH IS 

S12il511. 

PER MILE 
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Note A Planners' Printout from Route Study Request 

Note B ^ Calculated froa coordinate input 

Note C 300 ft. ulde by 1,31 Tiiiles long , \ 

Note D Siamnary of developed cud vacant lijarker land which 

vrouJ.d be used for righr-of-way 

^iOCe r Total coist of right-ot-vay 

Note F Highway coni^t ruction costs 

i%*oce G SniD hic^hvay construction costs 
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A SuR;;ested List of Transportation Capital Improveaent Projects 

All of the following projects would appear under the budget category 
STREETS, could be located in any analysis area, and would not be funded 
by revenue bonds. If a minus one is entered in the acres field then this 
will require the number of acres to be entered on the F-2 field of the CP 
card. If GOD wanted to affect the access coefficients, then he would 
have to replace the current project 21 found on the project list with one 
of the following: 

(a) Construct I mile Personal People Mover - Jurisdiction-wide 

impact - Enter a -1 in the acres field - ^cycles to run with 
a minimum cost of $2,000,000 ana a maximum^cost of $4,000,000. 

(h) Construct 1 mile Elevated S^abway Mass Transit - County-wide 
impact - Enter a -1 in the acres field - 5 cycles to run with 
a minimum cost of $3,000,000 and a maxi«:ui3* cost of $10,000,000. 

(c) Construct 1 mile Monorail Mass Transit - County-wide impact 
^^^^^.L^*^ ""^ ^he acrefa f ield_ jr_3„cycle5. to run with a minimum 
cost of $6,000,000 and a maximum cost of $12,000,000. 

(d) Construct 1 Tiile 2 Lane Eusvay - Cornty-wide impact - Enter 

a -i ia Che acres field - 2 cycles to run with a minimum coLt 
of $1,500,000 and a maximum cost of $3,000,000. 

(e) Freeway-Compu;.-r Sur-.ftxl lance. Traffic Control - County-wide 
impact - zero ac-as required - 8 cycles to run with a minimum 
cost of ^500,000 and a maciuv:^ cost of 01,000,000. 



A Suggest ed List of S-^.»: :ciaI rraera.^:. Ucta^in^^ vlth T rg^nspo rtatic n 

(a) Dial a Bus service - a/ailable for the county - 3 cycles 

to run - $50,000 cost per year and requires capital project 
114. ' . 

(b) Kass Trantiit Subsidy ^ available, for the county - 2 cycles to 
run ~ $95,000 cost p6r year. 

(c) Auto Emission Inspection Program - available for the county - 
3 cycles to run - $300,000 cor»t per year. 

(d) 20 passenger minibus (iO buse<?) - available for any Jurisdiction 
5 cycles to run^ - $90,000 cost per year and reauires capital pro- 
ject 20. 



(e) Cono^itant/Trdnaporcation Route Study - available^or the 
county - 1 cycle to run - $i5,00u cosr per year, [\ 
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XIII. 



Cycle No. 



GRANT APPLICATION FORM 
(General) 

A. STATE FEDERAL Funds requested (circle one) 



2. 



Name of Applicant Authorized Signature \ 

3. 4. $ 



Date, Cycle, Time of Request Total Amount Requested 

5. New Applicant 6. Length of Funding Yrs/mo, 

7. Continued Funding $ 

Title of previous grant Anount 



B. !• Grant or Project Title 



2. Justification of the Proposal: 




How will the funds be used: (he Specific) 

( 
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Funds Distribution: 

" $ 

^ ■ $ 

: $ 

' : "$ 

i $ 

$ 

i $ 

Other Funds to be used in carrying out this Proposal: 
' $ 

$ 

Source ^ Amount 

Impact of the Proposal: (Positive) 



— -r. _ _ 

What could reasonably be expected to happen, if anything, should 
this proposal be rejected: 




FOR OFFICIAL USE ONLY 
Action: 

% 

Reviewed 



Comments: 
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Jlequest Clarification of Item 



Matching Funds: 
Ratio 



Funding: 

Approved 

Not Approved 



Amount $ 



Amount $_ 
Reason 



Submitted to Ap;:)ropriations Committee with Comments: 



Signatures : (Titles) 



Dates: 
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